


Date: January 10, 2013 

To: Alan Humphrey, Work Assignment Manager, ERT 

From: J. Syslo, Analytical Support Chemist, SERAS 

Subject: Results of Oil Fingerprint Analysis of Product & Sediment Samples using 
Draft SERAS GC/MS SOP# 1803 

Project: Oil Spill Response Support Site: Enbridge Oil: WA# SER00017 

This document contains the analytical results and report for the following samples: 

Chain(s) of Custody #s: 

Analyses: 
No. of Samples: 
Matrix: 

SERA S-O 17-02/01112-000 I, SERA S-O 17-02108112-0002 
SERA S-O 17-02121 I 12-0003, SERA S-O 17-02123112-0004 
No. CRA 25320 (Conestoga-Rovers & Associates) 
Oil Fingerprint Analysis & Evaluation 
Seven 
2 River bottom sediments, 4 product samples, and I sample of product that was 
recovered from the water fraction of a sediment sample. 

This data package contains the results of six samples received by SERAS between 0210 I I 12 through 03101112 
for Oil Fingerprint Analysis & Evaluation Draft SERAS GCIMS Method 1803. The 2 sediment samples 
contained both a sediment and water fraction. The seventh sample was generated at SERAS by skimming 
visible product from the water and identified as SERAS-0 17-0000. Preliminary results of the oil fingerprint 
evaluation were issued to the client as in a Summary of Work technical memo on 03112112. The fingerprint 
evaluation presented in the 03112112 memo was modified and submitted as the final fingerprint results in a 
technical report submitted to the client on I 0118112. This oil fingerprint data package represents all the 
analytical work performed to support the results of the I 0118112 technical memo. 

ec A. Humphrey, M. Sprenger, V. Kansal , D. Miller, D. Killeen, and T.F. Miller. 

cc Analyst: John Syslo 
Central File: G. DePasquale 
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Date: 
Project: 
Subject: 

Case Narrative 

January 09, 2013 
Oil Spill Response Support Site: En bridge Oil W A# SER0017 
Results of Oil Fingerprint Analysis of Product & Sediment Samples using 
Draft SERAS GC!MS SOP# 1803 

This report contains the analytical results and report for the following samples: 

Chain(s) of Custody #s: 

Analyses: 
No. ofSamples: 
Matrix: 

SERA S-O 17-02/01112-000 I, SERA S-O 17-02/08112-0002 
SERAS-017-02/21/12-0003, SERA S-O 17-02/23112-0004 
No. CRA 25320 (Conestoga-Rovers & Associates) 
Oil Fingerprint Analysis & Evaluation 
Seven 
2 River bottom sediments, 4 product samples, and I sample of product that was recovered from the water 
fraction of a sediment sample. 

This data package contains the results of six samples received by SERAS between 02/01/12 through 03/0 I /12 for Oil Fingerprint 
Analysis & Evaluation using procedures in draft SERAS SOP 1803, Oil Characterization, Extraction and Analysis. The 2 sediment 
samples contained both a sediment and water fraction. The seventh sample was generated at SERAS by skimming visible product 
from the water and identified as SERAS-017-0000. Preliminary results ofthe oil fingerprint evaluation were issued to the client in a 
Summary of Work technical memo on 03/12112. The fingerprint evaluation presented in the 03/12/12 memo was modified and 
submitted as the final fingerprint results in a technical report submitted to the client on 10/18112. This oil fingerprint data package 
represents all the analytical work performed to support the results of the I 0/18/12 technical memo. 

The documentation section of this report contains an Excel spreadsheet (Attachment 0 I) that lists a summary of all the samples 
received and work performed for this project. This data package represents the analytical work of the oil fingerprint analysis of the six 
samples received between 2/0 1112 and 3/01/12 

The two sediment samples were processed and dried by the Task Leader and submitted to the SERAS central lab and extracted 
according to the procedures listed in SOP 1803. At the request of the Task Leader, only a blank was required with each sample. The 
four product samples were extracted "as is" using the Waste Dilution method. Surrogates were added to the sample when it was 
weighed - before diluting with solvent. A waste dilution blank and duplicate was extracted/weighed with the product samples. This 
was done to satisfy the fingerprint QC as outlined in ASTM Method D-5739. 

All the product samples were extracted and analyzed following the procedures outlined in SOP 1803. The SERAS method applies the 
ASTM D 5739 criteria for checking the resolution & mass discrimination, analysis of a reference oil, extracting a duplicate with each 
batch of sample, and bracketing each 12 hour sequence with a duplicate sample. The two sediment samples were initially extracted 
and analyzed for TPH, and fingerprint evaluation was requested after the TPH analysis. The GC/MS analytical procedures to analyze 
sample extracts for TPH and oil fingerprints are identical; the only difference is how the data is processed. The fingerprint specific 
quality control (QC) criteria (from ASTM D 5739) could not be applied to the sediment samples because the standards used to check 
mass discrimination, reference oil, and duplicate analysis were not analyzed with the sediment extracts. 

The results of the fingerprint evaluation of the samples are presented in the results section of this report. The results and conclusions 
were driven by site-specific goals not listed in this analytical report. The fingerprints and other data used to support the conclusions 
are part of the results section. 

The GC/MS system was calibrated on 05116/11 using #2 Diesel fuel and the !CAL verified using a second source initial calibration 
verification (ICY) standard. The !CAL was used to quantitate the surrogate recoveries for the sediment extracts and the waste dilution 
extraction ofthe product. 

The QC section of this report contains the results of the Resolution & Mass Discrimination check (Table 1.0), the tabulated surrogate 
recoveries and internal standard areas (Table 2.0). The results of the ICY for the ICAL are in Table 3.0. 

All electronic tables and documents for this report are located on the SERAS network at the following location: 
I :\Organics\SERAS _After _11-02-2009\Projects\0017 EnbridgeOii\ENO _fingerprintReport20 12 

J. Sy}Lo-- Ol/11/13 
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Summary of Analytical Method & Procedures for Oil Fingerprinting & TPH Analysis 

This method outlines the analytical procedures to prepare samples for oil fingerprinting/oil characterization analysis 
using gas chromatography/mass spectrometry (GC/MS). The objective of oil characterization is to obtain diagnostic 
information about the composition of oil from careful examination and evaluation of the ion fingerprints of selected 
intrinsic hydrocarbon compounds present in the oil. Some common target analytes for fingerprinting are the 
saturated hydrocarbons, isoprenoids, terpanes, two- to six-ring Polynuclear Aromatic Hydrocarbons (PAH) and 
sulfur-heterocyclic hydrocarbons and their respective alkyl-substituted homologues, and with biomarkers classified 
as hopane and sterane compounds. When used correctly, the fingerprints can be used to discern and identity 
multiple and mixed products through diagnostic hydrocarbon ratio analysis to ascertain the source, or monitor 
transport, alteration or degradation of petroleum in the environment. The effective use of chemical fingerprinting as 
an interpretative tool to adequately identity and differentiate contaminant sources is a complex procedure, relying 
both on the experience of the analytical chemist and on the application of the observed or measured ratios between 
certain discriminating compounds. At SERAS, a GC/MS method (draft SERAS SOP 1803: Oil Characterization, 
Extraction and Analysis) has been routinely applied as an interpretative tool for oil fingerprint analysis and 
characterization or to monitor and quantity the effects of bioremediation of specific PAH compounds and Total 
Petroleum Hydrocarbon (TPH) as a whole. 

Extraction Procedure: Waste Dilution Method 

Samples which are received as product (oil), or soil and water samples which exhibit oil that is distinctly 
separate, or can be easily separated from the soil or water matrix are extracted by weighing 0.1 grams of 
oil and diluting to a I OmL final volume with dichloromethane. If the sample is received as an emulsion, or 
an oil/water emulsion floating on water, approximately S.O mL of the emulsion/water sample is centrifuged 
for approximately 30 minutes at 3SOO rpm to separate the oil from the water. The oil is then weighed and 
extracted using the waste dilution process. Prior to GC/MS analysis, 20 ul of a SOO ppm solution of 
internal standard mix is added to 1.0 mL of extract before injection /analysis. Usually fingerprinting does 
not require the accurate quantitative analysis of specific concentrations of target analytes, or actual TPH 
concentration, and surrogate compounds are not added to samples processed by the waste dilution method 
for oil analysis. Concurrently, quality control (QC) samples such as, laboratory control samples (LCS) and 
matrix spike (MS) samples, are not necessary or relevant since the focus of fingerprint analysis is on 
qualitative pattern recognition and evaluation of the observed differences or similarities of the fingerprint 
patterns. 

Extraction Procedure: Soil Samples 

Thirty grams of sample is mixed with sufficient anhydrous sodium sulfate, and Soxhlet or Soxtherm 
extracted and concentrated to a final volume of S or 10 mL. Prior to extraction, each sample is spiked with 
SOO ul of a 400 ug/ml surrogate mixture containing anthracene-d 10, Sa-androstane, and triacontane-d62. 
Before GC/MS analysis, 1.0 mL of extract is spiked with 20 ul of a SOO ppm solution of an internal standard 
mix containing naphthalene-d8, phenanthrene-d 10, chrysene-d 12, and perylene-d 12. tetradecane-d30, 

hexatriacontane- d74 , and tetracosane-d50. Although compound quantitation is not necessary, the surrogate 
recoveries are not used to validate the extraction process, but visually monitored as a diagnostic tool to 
assure that the oil sample was not altered or lost during the extraction process. LCS, or MS samples, may 
be added as an extra measure of quality assurance to monitor any changes that may affect the fingerprints 
from the extraction process. 

Extraction Procedure: Water Samples. 

Water samples are first examined to determine if any visible product can be isolated and skimmed off the 
water and treated as waste dilution. Water samples with no apparent product, or product that is not 
removed by physical separation, are extracted using standard separatory funnel techniques. Prior to 
extraction, each sample is spiked with SOO ul of a 400 ug/ml surrogate mixture containing anthracene-d 10, 

Sa-androstane, and triacontane-d62. A sufficient amount of sample is extracted using a separatory funnel 
with methylene chloride and then concentrated to a final volume of 1.0 mL. Prior to analysis, 20 ul of a 
SOO ppm solution of internal standard mix is added to 1.0 mL of extract used for the analysis. Again, the 
surrogate recoveries are not recorded or used to validate the extraction process, and LCS or MS samples are 
optional to determine if the extraction procedure alters or has any observable effects on the fingerprints that 
may affect or hinder the evaluation process. 
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GC/MS OPERATING PARAMETERS: 

A Hewlett Packard 6890 with a 5975 GC/MS system was used in the selective ion mode for this fingerprint analysis. 
The instrument conditions are below: 

Column 
Initial temp. 
Temp program 
Injection port temp. 
Injection mode 

Transfer line temp. 
Flow 
Post Run 
SlM Mode 
Three Ion Groups 

Source temp. 
Quad temp. 

Zebron, ZB-5, 30 m X 0.25mm 10, 0.5 micron film 
40°C, hold for 1.0 min 
1 0°C/min to 310°, hold 30 min 
300° c 
Pulsed Split (8: 1) , 1 ul injection 
Pulse Pressure 20.0 psi for 0.5 min. 
Gas saver ON at 0.6min., 20mL!min. 
325° c 
1.2 mL!min EPC constant flow 
3.0 min with 3.0mL!min @325° oven, 
Samples analyzed at + 150 EV above tune. 
(3.0 min. to 19.1 min.) 20 ions @dwel120 
(19.1 min. to 25.4 min.) 22 ions @dwell 20 
(25.4 min. to 59.0 min.) 20 ions @dwel120 
Scan delay 3.0 min 
280° c 
190° c 

Traditional fingerprint analysis does not require a calibration range, only a standard to demonstrate that the analytical 
parameters are sufficient to completely separate C 16, C 17, and C 18. Routinely, the GC/MS system analyzes a 
standard that consists of ~21 or more PAH combined with a series of n-alkanes ranging from C8 thru C40 with 
complete separation of all the saturated hydrocarbons (SHC) compounds. 

When quantitation is required, an initial calibration range was run at 1.0, 5.0, I 0.0, 25.0 and 50.0 ug/mL for the 
SHC, PAH, and surrogate compounds. The calibration range is used to quantitate surrogate compounds added 
during the water and soil extraction process, and to quantifY the PAH, and SHC compounds during bioremediation 
studies or when accurate PAH and SHC information is requested or included in the scope of analytical work. 

An analysis batch begins by injecting a 50 ug/ml DFTPP standard in linear scan mode, (the system tuned with 
PFTBA) so that spectra produced meets or passes the acceptable criteria detailed in the method. Then a calibration 
check standard of I 0 J.tg/mL of the SHC and PAH compounds is analyzed and the responses or behavior of 
individual compounds evaluated to monitor the instrument stability. The compound responses of the calibration 
check (CC) are evaluated by comparing the CC response factors to the average response factors of the calibration 
curve. The calibration check analysis is not a necessary procedure or requirement for fingerprinting analysis, but is 
analyzed at SERAS to assure that the response for all the SHC and the PAH compounds remain consistent from day 
to day so that the most accurate fingerprints can be generated by the GC/MS system and repeated over a period of 
time. The percent difference (%D) and area responses are checked to determine if any analytical parameters are 
significantly altered when compared to the initial calibration. A %D of <±25% is generally used as the limit to 
monitor stability, and corrective actions such as maintenance and/or recalibration required if it is determined that the 
frequency or number of compounds that fail to fall within the 25% will affect the GC/MS performance and ability to 
reproduce known or predictable fingerprints. Quantitative compound concentrations are not necessary for an oil 
fingerprint analysis, just evaluation of selected fingerprints which are relevant to the samples being evaluated. 

SERAS defines an instrumental batch to be 12 hours after injection of DFTPP, when most laboratories adhere to a 
24 hour time period. Samples analyzed outside the 12 hour clock only need to be re-injected if accurate quantitative 
data is required. Fingerprint samples that are analyzed past the 12 hour time period are not re-injected nor 
considered to be invalid, or flagged as non-compliant. Samples will be re-injected only if there is distinct and 
significant evidence that indicates that the GC/MS was not functioning properly, and performance compromised. 
The DFTPP and calibration checks ensure that the operating conditions remain consistent throughout the analysis so 
that the physical appearance and relative intensity of fingerprints can be repeated on a daily, or any given period of 
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time. 

In addition to the QC requirements mandated by both SERAS and NELAC, additional QC requirements listed in 

ASTM Method D-5739, Standard Practice for Oil Spill Source Identification by Gas Chromatography and Positive 

!on Electron Impact Low Resolution Mass Spectrometry, are applied to oil fingerprinting. The additional 

requirements included performing a resolution check and a mass discrimination mixture. The resolution and mass 

discrimination checks are used to monitor the analytical column performance by checking the resolution of the both 

compound pairs: n-Cl7/pristane and n-Cl8/phytane, and the ratio ofthree PAH's: napthalene, tluoranthene, and 

benzo(g,h,i) perylene. The exact details of these checks are listed in sections 7.3 through 7.4.6 in ASTM Method D-

5739. The original ASTM procedures for the mass discrimination check require that the PAH mixture be analyzed 

in the linear scan mode, and that the nC 17/pristane + nC 18/phytane mixture be analyzed as a separate mixture. In 

order to comply with the method and to save time, SERAS has combined both QC checks by obtaining the 

necessary information from the !Oppm SHC/PAH calibration check, which contains all ofthe compounds ofinterest 

for both checks. The mass discrimination areas are taken from the Selective Jon Measurement (SIM) areas of the 

!Oppm SHC+PAH daily check. The information for both the resolution checks and mass discrimination (RESMD) 

are reported in a table which includes the results of several RES MD checks that were collected from other fingerprint 

projects and/or from other GC/MS systems used for oil fingerprinting at SERAS. The ongoing collective RES MD 

table assures that the SERAS GC/MS systems are performing and set up to produce data/fingerprints that are 

reproducible during a current project, and/or match data from previous or future projects. 
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APPENDIX A: Oil Target Compound List, Quantitation Ion, and Quantitation Limits 
Compounds Arranged with Corresponding Internal Standards 

Soil Quantitation Limits Based on Wet Weight 

Quantitation Limits 
Quant Retention Soil Water 

Compound Name Ion Time (ug/Kg) (ug/L) 

d8-Naplttlta/ene 136 12.56 
Naphthalene 128 12.62 330 10 
2-Methylnaphthalene 142 14.30 330 10 
CIN Isomers 142 (14-15) 330 10 
C2N Isomers 156 (15-17) 330 10 
C3N Isomers 170 (16-19) 330 10 
C4N Isomers 184 (17.1-20.1) 330 10 
Acenaphthylene 152 16.51 330 10 
Acenaphthene 154 16.94 330 10 

d/0-Pitenantltrene 188 20.53 
Fluorene 166 18.22 330 10 
Cl F Isomers 180 ( 19-20.5) 330 10 
C2F Isomers 194 (20-22) 330 10 
C3F Isomers 208 (21-21.3) 330 10 
Dibenzothiophene 184 20.27 330 10 
Cl D Isomers 198 (20.5-22.5) 330 10 
C2D Isomers 212 (21.5-24) 330 10 
C3D Isomers 226 (22-26) 330 10 
Phenanthrene 178 20.58 330 10 
diO-Anthracene {surr} 188 20.67 330 10 
Anthracene 178 20.71 330 10 
d 14-o-Terphenyl { surr} 244 21.46 330 10 
2-Methylanthracene 192 21.96 330 10 
CIP/A Isomers 192 (21-23) 330 10 
C2P/A Isomers 206 (22-24.5) 330 10 
C3P/A Isomers 220 (23-26) 330 10 
Sa Androstane {surr} 260 23.03 330 10 

d/2-Citrysene 240 27.06 
Fluoranthene 202 23.52 330 10 
Pyrene 202 24.07 330 10 
Cl F/P Isomers 216 (24-26) 330 10 
C2F/P Isomers 230 (25-28) 330 10 
Benzo( a )Anthracene 228 27.03 330 10 
Chrysene 228 27.12 330 10 
CIC Isomers 242 (28-29.2) 330 10 
C2C Isomers 256 (28-30) 330 10 

d 12-Perylene 264 30.35 
Benzo(b )fl uoranthene 252 29.50 330 10 
Benzo(k)tluoranthene 252 29.56 330 10 
Benzo( e )pyrene 252 30.10 330 10 
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Benzo( a )pyrene 252 30.22 330 10 
Perylene 252 30.42 330 10 
lndeno( I ,2,3-cd)pyrene 276 33.25 330 10 
Dibenzo(a,h)anthracene 278 33.31 330 10 
B enzo{g,h, i)pery I en e 276 34.11 330 10 

d30- Tetradecane 66 15.20 
Octane C8 85 5.12 330 10 
Nonane C9 85 7.24 330 10 
Decane CIO 85 9.20 330 10 
Undecane C I I 85 10.98 330 10 
Dodecane C 12 85 12.60 330 10 
Tridecane C 13 85 14.09 330 10 
Tetradecane C 14 85 15.50 330 10 
Pentadecane C 15 85 16.82 330 10 
Hexadecane C 16 85 18.07 330 10 
Heptadecane C 17 85 19.25 330 10 
Pristane 85 19.28 330 10 
Octadecane C 18 85 20.36 330 10 
Phytane 85 20.43 330 10 

d50-Tetracosane 66 25.72 
Nonadecane C 19 85 21.42 330 10 
Eicosane C20 85 22.44 330 10 
Heneicosane C21 85 23.41 330 10 
Docosane C22 85 24.34 330 10 
Tricosane C23 85 25.22 330 10 
Tetracosane C24 85 26.07 330 10 
Pentacosane C25 85 26.90 330 10 
Hexacosane C26 85 27.68 330 10 
Heptacosane C27 85 28.45 330 10 
Octacosane C28 85 29.18 330 10 
Nonocosane C29 85 29.89 330 10 
d62-Triacontane { surr} 66 30.23 330 10 

d74-Hexatriacontane 66 37.67 
Triacontane C30 85 30.68 330 10 
Hentriacontane C31 85 31.57 330 10 
Dotriacontane C32 85 32.62 330 10 
Tritriacontane C33 85 33.83 330 10 
Tetratriacontane C34 85 35.29 330 10 
Pentatriacontane C35 85 37.03 330 10 
Hexatriacontane C36 85 39.10 330 10 
Heptatriacontane C37 85 41.62 330 10 
Octatriacontane C38 85 44.63 330 10 
Tetracontane C40 85 52.69 330 10 

d 12-Chrysene 
C27 Baa-cholestane 217 32.30 330 10 
d 12-Perylene 
C30 17B(H),21 a( H) hopane 191 32.73 330 10 

TPH response factor is calculated using the sum of three internal standards: 
d30-Tetradecane, d50-Tetracosane and d74-Hexatriacontane 
TPH 83 85 (5-55) 330 mg/Kg 10 mg/L 

Fingerprints not quantitated 
SHC's 85 (3-55) 
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Naphthenes 
SHC and isoprenoids 
Acyclic Isoprenoids 
Hopanes 
Steranes 
Gasoline Range Aromatics 
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83 
113 
183 
191 
217 

91 
105 

(3-55) 
(3-30) 
(3-30) 
(27-44) 
(27-44) 
(3-20) 
(3-20) 
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acqmeth.txt 

INSTRUMENT CONTROL PARAMETERS: Slick2 
----------------------------------------

C:\MSDCHEM\1\METHODS\OILSIMS2.M 
Tue Dec 06 18:18:47 2011 

Control Information 

Sample Inlet 
Injection Source 
Mass Spectrometer 

Oven 
Equilibration Time 
Oven Program 

40 ·c for 1 min 

GC 
GC ALS 
Enabled 

then 10 'C/min to 310 ·c for 25 min 
Run Time 

Front Injector 
Syringe Size 
Injection Volume 
Solvent A Washes (Preinj) 
Solvent A Washes (Postinj) 
Solvent A Volume 
Solvent B Washes (Preinj) 
Solvent B Washes (Postinj) 
Solvent B Volume 
Sample Washes 
Sample Wash Volume 
Sample Pumps 
Dwell Time (Preinj) 
Dwell Time (Postinj) 
Solvent Wash Draw Speed 
Solvent Wash Dispense Speed 
Sample Wash Draw Speed 
Sample Wash Dispense Speed 
Injection Dispense Speed 
Viscosity Delay 
Sample Depth 

Front SS Inlet He 
Mode 
Heater 
Pressure 
Total Flow 

0.5 min 
On 

53 min 

10 IJL 
1 IJL 
2 
2 
8 IJL 
2 
2 
8 IJL 
1 
8 IJL 
2 
0 min 
0 min 
300 IJL/min 
6000 IJL/min 
300 IJL/min 
6000 IJL/min 
6000 IJL/min 
0 sec 
Disabled 

Pulsed Split 
On 300 ·c 
On 9.8343 psi 
On 13.8 mL/min 
On 3 mL/min Septum Purge Flow 

Gas Saver On 20 mL/min After 0.6 min 
Split Ratio 
Split Flow 
Injection Pulse Pressure 

Thermal Aux 2 {MSD Transfer Line} 
Heater 
Temperature Program 

325 ·c for 0 min 
Run Time 
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9.6 mL/min 
20 psi Until 0.5 min 

On 
On 

53 min 
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Column #1 
Zebron, ZB-SZebron, ZB-5 
360 'C: 33 m x 250 ~m x 0.5 ~m 
In: Front SS Inlet He 
Out: Vacuum 

(Initial) 
Pressure 
Flow 
Average Velocity 
Holdup Time 
Flow Program 

1.2 mL/min for 60 min 
Run Time 

acqmel:n.l:Xl: 

40 ·c 
9.8343 psi 
1. 2 ml/mi n 
38.765 em/sec 
1.4188 min 
Off 

53 min 

MS ACQUISITION PARAMETERS 

General Information 

Tune File 
Acquistion Mode 

MS Information 

Solvent Delay 

EMV.Mode 
Relative Voltage 
Resulting EM Voltage 

[Sim Parameters] 

GROUP 1 
Group ID 
Resolution 
Plot 1 Ion 
Ions/Dwell In Group 

GROUP 2 
Group ID 
Resolution 
Group Start Time 
Plot 1 Ion 
Ions/Dwell In Group 
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Xtune.u 
SIM 

3.00 min 

Relative 
200 
1718 

: GRO/DRO 
High 

: 85.00 
( Mass, 
( 66.00, 
( 85.00, 
(113.00, 
(136.00, 
(154.00, 
(170.00, 
(184.00, 

DRO 
High 
18.40 

: 85.00 
( Mass, 
( 66.00, 
(105.00, 
(178.00, 
(184.00, 
(194.00, 
(206.00, 
(216.00, 
(230.00, 

Dwell) ( Mass, Dwell) 
20) ( 78.00, 20) 
20) ( 91.00, 20) 
20) (123.00, 20) 
20) (142.00, 20) 
20) (156.00, 20) 
20) (180.00, 20) 
20) (193.00, 20) 

Dwell) ( Mass, Dwell) 
20) ( 83.00, 20) 
20) (113.00, 20) 
20) (180.00, 20) 
20) (188.00, 20) 
20) (198.00, 20) 
20) (208.00, 20) 
20) (220.00, 20) 
20) (244.00, 20) 
Page 2 

( Mass, Dwell) 
( 83.00, 20) 
(105.00, 20) 
(128.00, 20) 
(152.00, 20) 
(166.00, 20) 
(183.00, 20) 

( Mass, Dwell) 
( 85.00, 20) 
(123.00, 20) 
(183.00, 20) 
(192.00, 20) 
(202.00, 20) 
(212.00, 20) 
(226. 00. 20) 
(260.00,01 020) 



acqmel:n.l:Xl: 

GROUP 3 
Group ID DRO/UCM 
Resolution High 
Group Start Time 24.40 
Plot 1 Ion : 85.00 
Ions/Dwell In Group ( Mass, Dwell) ( Mass, Dwell) ( Mass, Dwell) 

( 66.00, 20) ( 83.00, 20) ( 85.00, 
(105.00, 20) (113.00, 20) (123.00, 
(177.00, 20) (183.00, 20) (191.00, 
(205.00, 20) (217.00, 20) (218.00, 
(228.00, 20) (230.00, 20) (231. 00' 
(240.00, 20) (242.00, 20) (252.00, 
(256.00, 20) (264.00, 20) (276.00, 
(278.00, 20) 

[MSZones] 

MS Source 280 c maximum 300 C 
MS Quad 190 c maximum 200 C 

END OF MS ACQUISITION PARAMETERS 

TUNE PARAMETERS for SN: US90432092 

Trace Ion Detection is OFF. 

EMISSION 
ENERGY 
REPELLER 
ION FOCUS 
ENTRANCE_LE 
EMVOLTS 

AMUGAIN 
AMUOFFSET 
FILAMENT 
DCPOLARITY 
ENTLENSOFFS 

15.500@219 
MASSGAIN 
MASSOFFSET 

34.610 
69.922 
25.432 
80.667 
0.000 

1517.647 

1857.000 
123.313 

1.000 
0.000 

Actual EMV 
GAIN FACTOR 

1717.65 
2.57 

14.000@ 3 18.000@ 50 15.800@ 69 
15.800@414 14.800@502 17.000@1049 

-629.000 
-36.000 

END OF TUNE PARAMETERS 

END OF INSTRUMENT CONTROL PARAMETERS 
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Results of the GC/MS Oil Fingerprint Analysis on En bridge Oil Sediments, Product and Biodegradation Studies 

The samples and fingerprints were evaluated by direct visual comparison of selected fingerprints and backed with information 
provided in the following document: Chun Yang, Zhendi Wang, Zeyu Yang, Bruce Hollebone, Carl E. Brown, Mike 
Landriault , Ben Fieldhouse, Chemical Fingerprints of Alberta Oil Sands and Related Petroleum Products, environmental 

forensics, 12:2, 173-188 (2011) . 

Based on the evaluation of the fingerprints the following conclusions can be made from examining the fingerprints: 

• Exhibit EX01 shows the hopane fingerprints for samples 000, 003, 004, 005 and 006. Using the ion I 91 hopane 
fingerprints, all the product samples originate from a common source. 

• Exhibit EX02 shows the hopane fingerprint for sample 000 compared to the fingerprints from sediment samples 00 I 
and 002. This confirms the presence of 000 in the extracted sediment. The anomalous peaks in the two sediment 
fingerprints are due to naturally occurring hopanes in the sediment. 

• Exhibit EX03 shows the total TPH fingerprint for the non-sediment samples. Samples 003, and 006 are exact 
matches to each other, while 005 shows a slight difference in the nC 17 /pristane and nC 18/phytane ratios. Sample 004 
is a mechanically/evaporative weathered version of 003 to 006, and sample 000 is a match of 004 that has undergone 
biodegradation. 

• Exhibits EX04: Shows the total methyl- and dimethyl-chrysene fingerprints for sample 004 and sediment sample 
00 I. The sediments were contaminated with a second source of PAH that masked all of the PAH and alkyl-PAH 
fingerprints from the spilled oil and could not be used. 

• Exhibit EX05 shows the total TPH of sample 003, 004 and 000 which illustrate the fresh unweathered crude, 
mechanically weathered crude and the mechanically and biodegraded form of the crude oil. 

• Sediment samples 00 I and 002 contain a mixture of sulfur and TPH that is identified as naturally occurring 
background TPH. The hopane fingerprint of EX02 supplies the only conclusive evidence that oil from samples 0000, 
or any of the crude oil is present. 

was asked to supply evidence of the "degradability" of the Enbridge Oil sample 0000. Based on my experience with 
degradation studies of similar oils I've provided fingerprints that show day 0 and day 84 of an oil mixture that is similar in 
composition to sample 0000. Exhibits EX06A show how a similar oil was degraded in an 84 day biodegradation study. 
Exhibit EX06B shows sample 0000. The shape and overall appearance of the unresolved complex mixture (UCM) changed 
from day 0 to day 84 and we would expect the same results and degradation effects on the chromatograms of EX06B. 

• Exhibit EX07 show the TPH fingerprints for the two sediment extracts and source oil samples 017-0000 and 017-
0004. It is difficult to determine whether either of the source oils is present using just the TPH fingerprint and that 
was determined by examining trace biomarkers fingerprints within the source oils and finding those fingerprints 
within the oil extracted from the river sediments. This set of fingerprints was used to illustrate that the TPH 
fingerprint of the oil extracted from the sediments indicate that this "oil" is composed mostly of naturally occurring 
background hydrocarbons derived from plants and other organic material. 

• Exhibits EX08a & EX08b show the fingerprints of sample 0004 before and after processing and that baking 
(autoclaving) samples 0003 and 0004 had little effect on the actual TPH fingerprint. 

• Exhibit EX09 shows the TPH fingerprint of sample 0000 and the effects of the 14 and 28 day biodegradation studies 
performed on the processed oil from sample 0004. The biodegradation effectively "cleaned up" the oil to expose and 
highlight just the highly resistant biomarker compounds. 

Fingerprint Conclusion: Samples 0003 and 0006 are exact matches of each other and exhibit very little weathering. Sample 
0005 is a very close match to 0003 and 0006, and shows a slight variation in the nC 17 /pristane and nC 18/phytane ratios when 
compared to 0003 and 0006. This change is due to the Joss of some of the n-alkanes which are the first compounds to be 
affected by biodegradation. Sample 0004 has a similar nCI7/pristane and nCI8/phytane ratio that matches 0005 and has been 
determined to be a mechanically weathered version of sample 0005, and 0005 a slightly weathered version of samples 0003 & 
0006. Sample 0000 retains just the pristane/phytane peaks and ratio that is observed in sample 0005. Several distinct 
biomarker compounds that are present samples 0000 and 0004 are observed in the TPH that was extracted from the sediment 
samples 000 I and 0002. 
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Fingerprint Exhibits 

SERAS-017-DTM-011413_3 013 



EX01: Ion 191 Hopane Fingerprints 

Ion 191.00 (190. 70 to 191. 70): SL02878.D\data.ms (*) 

SERAS-017-0000 Skim 

25.00 26.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 

Ion !91.00 (190.70 to I91.70): SL02875.D\data.ms (*) 

SERAS-017-0003 

25.00 26.00 27.00 28.00 29.00 30.00 31.00 
- T 

32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 

Ion 191.00 (190. 70 to 191.70): SL02877.D\data.ms (*) 

SERAS-017-0004 

, -~ -,--~---,---- ,--r--,----~--~---; 

25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 

Ion 19!.00 (l90.70to 191.70): SL02890.D\data.ms (*) 

SERAS-017-0005 

25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 

Ion 191.00 (l90.70to !91.70): SL02892.D\data.ms (*) 

SERAS-017-0006 

25.00 26.00 21.00 i8~oo 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 
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EX02: Ion 191 Hopane Fingerprints 

SERAS-017-0000 Skim 
lon 191.00 (190.70 to 191.70): SL02878.D\data.ms (*) 

25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 

SERAS-017-0001 Sediment 
lon 191.00 (190.70 to 191.70): SL02674.D\data.ms (*) 

25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 

SERAS-017-0002 Sediment 
lon 191.00 (190.70 to 191.70): SL02829.D\data.ms (*) 

25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 
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EX03: TPH Fingerprints 

SERAS-017-0003 

0 
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 

SERAS-017-0005 

0 
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 

SERAS-017-0006 

0 
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 

SERAS-017-0004 

0 
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 

SERAS-017-0000 

0 
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 
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EX04: Total methyl- & dimethyi-Chrysene Fingerprints 

IS 

25.00 25.50 

25.00 25.50 

SERAS-OH-DTM-011413_3 

26.00 

SERAS-0 17-0004 
Spilled Oil 

26.50 27.00 27.50 

SERAS-0 17-0001 
Sediment 

j' v 

26.00 26.50 27.00 27.50 

IS 

28.00 28.50 

IS 

28.00 28.50 

017 



Time-> 

Time-> 

' j 

EX05: TPH Fingerprints Illustrating 
Fresh Crude, Mechanically Weathered, 

and Biodegraded Crude 

SERAS-017-0003 

0 tc~ -- ----- ~~-~~~- .------,---~------~---,-~, -,- - -, ·--·T~- T -·-··-·--~--· ·····---.-----~ 
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 
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EX06A: Biodegradation of Ion 85 & ion 83 Compounds 
During an 84 Day Degradation Study 

Day 0, ion 85 Fingerprint 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 

Day 0, ion 83 Fingerprint 

5.00 1000 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 

Day 84, ion 85 Fingerprint 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 

Day 84, ion 83 Fingerprint 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 
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, EX06B: Sample 017-0000 Ions 85 & 83 Fingerprints 

ion 85 Fingerprint 

~WJJ*··~ 
"!-..~1\ 

~--"'----~-
L¥-. "F' ~~~-~. --r-~·T--r~-1---,~~---r-r:~-~-~--~---r--~-T---r---r:-. -~ T---T-- T-,!-~'~T--~~r-
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 

ion 83 Fingerprint 
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EX07: TPH Fingerprints of the two Sediments Samples 
Compared to Spilled Oil Samples Illustrating Nat-.,ral or 

Introduced "Background Organics" ;~; 
.{ 

SERAS-017-0001 Sediment 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 50.00 

SERAS-017-0002 Sediment 
~ 
'b· 
>· 
~ ., 
i , .. 
f 

l 
' 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 

SERAS-017-0000 Skimmed Oil 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00~ 50.00 
} 

SERAS-017-0004 Source Oil 

·-·~~-·~·J. ............ ·~·~~; . 1 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00\ 50.00 
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EXOSA: Illustrates Fingerprint of Unprocessed Spilled Oil 
and Fingerprint of Processed and Autoclaved Oil: 

Sample 017-0004 

Sample 017-0004; Unprocessed Sample 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 

Sample 017-0004; Processed and Autoclaved 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 
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EX08B: Illustrates Fingerprint of Unprocessed Fresh 
Crude Oil and Fingerprint of Processed and Autoclaved 

Oil: Sample 017-0003 

Sample 017-0003: Unprocessed Sample 

Sample 017-0003: Processed & Autoclaved 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 
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EX09: TPH Fingerprints 

Isoprenoids "I" 
I I SERA S-O 1 7-0000 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 

SERAS-0 17-0004 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 

lon 123 Bicyclic Sesquiterpanesn 
Day 14 Biodegradation 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 

Day 28 Biodegradation 

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 
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Table 1.0: Results of ASTM D-5739 Resolution and Mass Discrimination Performance Checks Applied to 
draft SERAS GCIMS Method 1803 : Oil Fingerprinting, Characterization and TPH Analys is 

En bridge Oil: Fingerprinting 2012: WA# 0-017 

' Method · daft SERAS SOP 1803 

Resolution Check'" Mass Dlscrlmlnatlon Checks 

C 17/pristane C 18/phytane Acceptable Naphthalene Fluoranthene Benzo(g,h,l)perylene 

Date Checked GC/MS File % Resolution % Resolution % Resolution area area area 

Enbrldge Ott TPH!Ftngerprlnting: WAI ~17 
21231201 2 SL026SS'~ 99.8% 99.9% >50% vlv 1100101 1358009 1167661 

212412012 SL028SS"' 98.5% 99.7% >50% v/v 454731 543693 439965 

212712012 SL02672a> 98.5% 99.7% > 50%v/v 507043 611080 485460 

3/112012 SL02883a> 99.0o/o 99.4% >50% v/v 506865 655953 569653 

1..81111111--.....-.: 1)411 

512312011 SLDUI07 I 17114 lilieS ·~""' 4117005 42871111 3113511 
!1124/2011 Sl.011120 111.04 811117 • 5m~.ww Sol,..... 5ol4337 421740 

8/1112011 $U12011 811 ~ 88.85 • ~""' 50421111 
OftO."" Sool .C. lllld)o ruff, liH1 011 U d2 • A/tM _...,....,._*' - .leO. 

11370117 G434S 

....,.,., 011 ......,_,. --~1011 011 "" z 
1111.m11 SUJ2274"' 8182 1111.85 .. ~,,. 11111411 111031111 8311731 

121112011 Sl.02l32"' 11114 10028 "~""' 1511S38 181'11611 la5118 
121212011 Sl.02338"' 811.01 81182 ·~'IV 11111843'7 201811113 818310 
121312011 SL023S4"' 1111011 811.18 .. ~,,. 124CII81 1470115 11113850 
1215/2011 ~ 111.04 81182 .. ~ .. ,. 12810113 152'7311 113<1178 
12111/2011 Sl023II2'l' 8111 1111.17 .. ~ .. ,. 1152A27 1408258 1181<125 

CUCOI~ ~Hff..,Uir*J 

121712011 SUI240t" 811113 11117:1 .~ .... 1:123413 15-17081 ll781111 
121812011 SUI2418"' 81101 111171 .~.,. 12022$1 1425ol83 1171714 

1211312011 81.02441 11112 118711 .~ .. ,. 1eM3111 201CI2't 18155781 
12114,'2011 Sl.li24W" 811.11 111178 .~ ...... 11107011 1387'7511 1121«12 

All resolution and mass discrimination checks are performed using a 10ug/ml PAH & SHC standard unless otherwise noted. 

(1) The resolution check is determined using the Enviroquant ChromEval option in the Qedit mode. 
(2) Resolution check parformed using 10ppm SHC/PAH mixture in SIM mode. 
(3) Resolution check performed using 25ppm SHC/PAH mixture in SIM mode. 

SlickD5739MDM_ResChecks.xlsx 

Nap/Fiuo B(ghi)/Fiuo 
Ratio Ratio 

areatarea area/area 

0.81 0.86 

0.84 0.81 

0.63 0.79 

0.77 0.87 

1.1) 0.111 
1.00 on 

0111 078 

0.10 0 84 
0,10 oea 
oss 0.10 
oas 081 
084 074 
012 O.IS 

0.811 083 
084 0.12 
0.84 0.83 
084 D.81 

Acceptable Ratios 

Nap/Fiuo B(ghi)IFluo 

<= 2.0 >= 0.20 

<= 2.0 >= 0.20 

<=- 2.0 >= 0.20 

<= 2.0 >= 0.20 

-a.o .. o.20 
"*2.0 -o20 

-z.o -o..20 

coo20 -o20 
•2.0 -0-20 
•2.0 -o.20 
ca2.0 ""0-20 
•:lO -o20 
c. :tO -o..20 

•2.0 •0-20 
002.0 ... 020 
Oo2.0 .. 0.20 
•2.0 ...020 

SERAS-017 -DTM-011413 _3 025 

llnolllllon C-11: .... _ 
-.ct>l'lloNeC --·-

68.70% 

68.43% 

65.80% 

63.55% 

SU3 
8102 

8140 

SSG 
51112 
87152 
88.14 
111.1S 
87.25 

.4. 
8722 
.12 
84<14 



Number d30-Tetradecane d50-T etracosane d7 4-Hexatriacontane 

CCV 
SL02874 

SL02876 

227918 

SL02885 109515 134865 
BLK030112WD SL02886 

SL02890 97344 
SERAS-017 -0005 94462 

94522 

Number d1 0-Anthracene d62· T riacontane 

87 96 

80 88 
NS* 

96 
93 88 

80 
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Table 3.0: Results of Initial Calibration Verificaiton (ICY) for DRO-TPH as #2 Diesel 
REAC Method 1803: GC/MS Oil Characterization & TPH 

Calibration Date: 05/16/11- GC/MS ID-File DROTPH051611.M 
ICY Prepared at I 000 1-1g/mL ; GC/MS File SLO 1878.0 

Method: SERAS draft SOP# 1841 

Compound 

ORO-TPH as #2 Diesel Fuel 

Target ICV 
Cone. 

1-1g/mL 

1000 

Cone. 

1-1g/mL 

946 

%Recovery 

95 

ICY LIMS# = RUE0049; I OOOppm #2 Diesel from 2nd Source Standard 

SERAS-017-DTM-011413_3 TPH_ICV.xls 

Tentative 

%Rec.Limits 

50-150% 

027 



"73Y t l 

t f 
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File :C:\msdchem\1\DATA\022712\SL02873.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mj Info 

Syslo 
27 Feb 2012 

Slick2 
10K CG-117 
RUL0003 

Number: 73 

17:34 using AcqMethod OILSIMS2.M 

Reference 

bundance lon 85.00 (84.70 to 85.70): SL02873.D\data.ms 

110000 

100000 

90000 CG-117 Ref. Oil: Beginning of Sequence 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

0~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
ime--> 5.00 
bundance 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

2000 

10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 
lon 191.00 (190.70 to 191.70): SL02873.D\data.ms 

o~~~~~~~~~~~ .. ~or~~~~no~ .. ~~~~~~~~~~.,~~~~~~ .. ~~ 
ime-> 26.00 
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File :C:\msdchem\1\DATA\022712\SL02880.D 
Operator Syslo 
Acquired 28 Feb 2012 00:41 using AcqMethod OILSIMS2.M 
Instrument Slick2 
Sample Name: 10K CG-117 Reference 
Mi c Info RUL0003 EOS Duplicate 
V Number: 7 

bundance lon 85.00 (84.70 to 85.70): SL02880.D\data.ms 

110000 

100000 

90000 

2/27112 EOS duplicate 

45.00 50.00 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

o~~,.~ .. ~~~~,.~ .. ~~~~rr~~~~~~rr~~~~T'~rr~rn~~"""~rn~"' 
ime-> 26.00 
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File :C:\msdchem\1\DATA\030112\SL02884.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 
Slick2 

10K CG-117 
RUL0003 

13:51 using AcqMethod OILSIMS2.M 

Reference 
M c Info 

Number: 72 

bundance len 85.00 (84.70 to 85.70): SL02884.D\data.ms 
110000 

100000 

90000 

80000 

CG-117 Ref. Oil & Bracket: Beginning of Sequence 
70000 

60000 

50000 

40000 

30000 

20000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

or.~nnnn""""""~~"""""""""~"nnrnrnrnrnrn""""""""""""""~ 
ime-> 26.00 
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File :C:\msdchem\1\DATA\030112\SL02894.D 
Operator 
Acquired 
Instrument 
Sample Name: 
M" Info 

Number: 

bundance 

140000 

130000 

120000 

110000 

100000 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

Syslo 
2 Mar 2012 00:40 

Slick2 
10K CG-117 Reference 
RUL0003 EOS Reference 
10 

using AcqMethod OILSIMS2.M 

lon 85.00 (84.70 to 85.70): SL02894.D\data.ms 

Cg-117 Ref. Oil & Bracket: EOS 

0~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
ime-> 5.00 
bundance 

30000 

28000 

26000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

10.00 15.00 20.00 25.00 30.00 35.00 50.00 
lon 191.00 (190.70 to 191.70): SL02894.D\data.ms 

o~~"~"~~,~~~~,~~"~~~"~~"nr~"~"~~~"~"~~~""~""' 
ime-> 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 40.00 41.00 42.00 43.00 
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#2 Diesel TPH Calibration Range - Using SERAS GC/MS Method 1841 
TPH Calibration Range of 05/16/11 

GCIMS System "Siick2" SIN#'s US10915004/US90432092 

TPHIOil Concentration 
10000 5000 1000 500 100 

DRO-TPH as #2 Diesel Fuel uglml uglml ug/ml uglml uglml 

GC/MS TPH Response (mlz 85+83+105+113+123+183) 86697279 40295375 9385180 4381273 981077 

d30-tetracosane response 156450 142438 157056 146200 145897 
d50-tetracosane response 176876 151428 182621 153167 134713 
d7 4-Hexatriacontane response 79529 60526 79109 63224 55469 
Sum of d30, d50 & d74-IS 412855 354392 418786 362591 336079 

-IS Cone. (total ng) - 30 

TPH/Oil Concentration 
10000 5000 1000 500 100 
ug/ml uglml uglml ug/ml uglml 

!Response Factor from sum of ions 85+83+105+113+123+183 0.62998 0.68222 0.67231 0.72499 0.87576 

Using ORO TPH051611. M, a clone of Oi/simS2. M: SERAS Oil Characterization Method; with surrogates added to TPH range. 

TPH response based on the sum of all peaks in the ORO (m/z 85 + 83 + 105 + 113 + 123 + 183) pattern from -8.1 min to 28min. 
%RSD Denotes Relative Standard Deviation. 

Stock Oil Standard= RSJ0102: 50,000pm AccuStandard Stock Diesel Calibration Composite Mix 
Calibration range preparation: 05/16/11 by J. Syslo; Oil Surrogates were spiked into the stock diesel standard. 

ORO _ICAL051611.xlsx 

50 
UQiml 

430368 

144045 
128364 
53519 

325928 

50 
uQiml 

0.79226 
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Response Factor Report Slick2 

Method Path C:\MSDCHEM\1\METHODS\ 
File DROTPH051611.M 

DRO/TPH ICAL + Surr. 05/16/11 
st Update Tue May 17 18:20:58 2011 

onse Via : Initial Calibration IcAL 
Calibration Files 
10 =SL01871.D 100 =SL01872.D 50 =SL01874.D 5 =SL01873.D 1 =SL01875.D 

compound 10 100 50 5 1 Avg %-RSD 

1) I d10-Phenanthrene ----------------ISTD---------------------
2) s d10-Anthracene { s} 1.078 0.995 1.043 1.018 1.088 1.044 3.78 
3) s d14-o-Terphenyl { s} 0.498 0.453 0.464 0.482 0.472 0. 4 74 3.65 
4) s Sa-Androstane {s} 0.062 0.059 0.058 0.059 0.055 0.059 4.16 

5) I d30-Tetradecane ----------------ISTD---------------------

6) I d50-Tetracosane ----- ----------ISTD---------------------
7) s d62-Triacontane {s} 0.830 0.921 0.892 0.683 0.464 0.758 24.82 

8) I d74-Hexatriacontane ----------------ISTD---------------------

(#) = Out of Range 

DROTPH051611.M Tue May 17 18:21:06 2011 
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034 



Linear Regression Compounds: DROTPH051611 on Slick II 

s.-cr.t>,- : ~ ~ -~ r _N- .· r lnde><·. ..------"-.:..._"'----- .·· .. ~c~ I. 
Compot~~dDat- ~~~- c...-~ lu- Oelr.ed I ~v~ I~~· 

~ 0 dlQ-f>hen&n<hrene 
0 d30-Tot<4dooc""" 
D ctso.. T ett'<KOt.,.. BMMU-••• 
0 <17~-Xabi.C--

.. 
l\lf 10 ~nceraatlon it~ .. 

.. cc. lO .IJOOUW I 1 ,, 545.000000 

10 ' 10.000000 I 151615.000000 

' 100 · 100.000000 Jt629082. 000000 

50 50.000000 6 75097.000000 

$ 5.000000 52320.000000 

6253.000000 

d62-Trlacontanc (S} 
Respon<or Ratio 

5 
Concentration Rallo 

cane..; · .l _··. ......, .. .. , .. 

SERAS-017-DTM-011413_3 
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Method Path 
File 

t Update 
ponse Via 

Total Cpnds 

Compound List Report Slick2 

C:\MSDCHEM\1\METHODS\ 
DROTPH051611.M 

DRO/TPH ICAL + Surr. 05/16/11 
Tue May 17 18:20:58 2011 
Initial Calibration 

8 

PK# Compound Name Qion Exp_RT Rel_RT Cal #Qual A/H ID 

1 I d10-Phenanthrene 188 18.921 1.000 A 0 A R 
2 s d10-Anthracene {s} 188 19.038 1.006 A 0 A B 
3 s d14-o-Terphenyl {s} 244 19.941 1.054 A 0 A B 
4 s Sa-Androstane {s} 260 21.357 1.12 9 A 0 A B 

5 I d30-Tetradecane 66 13.724 1.000 A 0 A B 

6 I dSO-Tetracosane 66 23.974 1.000 A 0 A B 
7 s d62-Triacontane {s} 66 28.360 1.183 L 0 A B 

8 I d74-Hexatriacontane 66 35.131 1.000 A 0 A B 

Cal A Average L = Linear LO Linear w/origin Q Quad QO Quad wjorigin 
#Qual number of qualifiers 

A/H = Area or Height 
ID R = R.T. B = R.T. & Q Q :; Qvalue L = Largest A = All 

DROTPH051611.M Tue May 17 18:22:02 2011 

SERAS-017-DTM-011413_3 
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# 

1 
2 
3 
4 
5 
6 

# 

1 
2 
3 
4 
5 
6 

Calibration Status Report Sliek2 

Path C:\MSDCHEM\1\METHODS\ 
File DROTPH051611.M 

DRO/TPH ICAL + Surr. 05/16/11 
t Update Tue May 17 18:20:58 2011 
onse Via : Initial Calibration 

ID Cone ISTD Path\File 
Cone 

-------------------------------------------------
cc 10 10 C:\msdchem\1\DATA\051611\SL01871.D 
10 10 10 C:\msdchem\1\DATA\051611\SL01871.D 
100 10 10 C:\msdchem\1\DATA\051611\SL01872.D 
50 10 10 C:\msdchem\1\DATA\051611\SL01874.D 
5 10 10 C:\msdchem\1\DATA\051611\SL01873.D 
1 10 10 C:\msdchem\1\DATA\051611\SL01875.D 

ID Update Time Quant Time Acquisition Time 

-------------------- ----------------- ---------------------
cc May 16 18:51 2011 May 16 18:42 2011 16 May 2011 18:09 
10 May 16 18:51 2011 May 16 18:42 2011 16 May 2011 18:09 
100 May 17 17:56 2011 May 16 19:30 2011 16 May 2011 18:57 
so May 17 18:08 2011 May 16 20:56 2011 16 May 2011 20:23 
5 May 17 18:08 2011 May 16 20:13 2011 16 May 2011 19:40 
1 May 17 18:12 2011 May 17 18:11 2011 16 May 2011 21:06 

DROTPH051611.M Tue May 17 18:22:10 2011 

SERAS-017-DTM-011413_3 
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Sequence Name: C:\msdchem\1\sequence\Xchop.s 
Comment: TPH Stds. check 

Operator: syslo 
Data Path: C:\MSDCHEM\1\DATA\051611\ 

strument Control Pre-Seq Cmd: 
Pre-seq Cmd: 

rument Control Post-Seq Cmd: 
a Analysis Post-Seq Cmd: 

Method sections To Run 
(X) Full Method 

On A Barcode Mismatch 
(X) Inject Anyway 

( ) Reprocessing Only { ) Don't Inject 

Line 
l) Sample 
2) Sample 

Datafile 
Method 

3) Sample 
Data file 
Method 

4) Sample 
Datafile 
Method 

5) Sample 
Datafile 
Method 

6) Sample 
Datafile 
Method 

7) Sample 
Datafile 
Method 

Sample 
Datafile 
Method 

Sample 
Datafile 
Method 

Sample Name/Mise Info 
99 SL01867 DFT8270D 50ppm DFTPP 

1 Blank + IS 

71 

72 

SL01868 
DROTPH102110 
1.0K TPH-DRO Std. 
SL0187l 
DROTPH051611 
lOK TPH-DRO Std. 
SL01872 
DROTPH0516J.1 

73 500ppm TPH-DRO Std. 
SL01873 
DROTPH05161l 

74 S.OK TPH-DRO Std. 
SL01874 
DROTPH0516ll 

75 lOOppm TPH-DRO Std. 
SL01875 
DROTPH05161l 

76 50ppm TPH-DRO Std. 
SL01876 
DROTPH05161l 

78 1.0K TPH-DRO ICV 
SL01878 
DROTPH051611 

SERAS-017-DTM-011413_3 

Page: 
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Injection Log 

Data Directory: C:\msdchem\1\DATA\051611\ 

Miscinfo Vial Multiplier Injection Time 

01867 . D 
50ppm DFTPP 

2) SL01868.D 
Blank + IS 

3) SL01869 . D 
2000ppm TPH/DRO 

4) SL01870.D 
10ppm SHC/PAH 

5) SL01871.D 
1.0K TPH-DRO Std. 

6) SL01872. D 
lOK TPH-DRO Std. 

7) SL01873.D 

RUA0001 99 

DCM/Hex + 20pL RUEOO 1 

10xd of old 20K RTJO 2 

Mass/Res Check {RTLO 3 

RUE0044 71 

RUE0042 72 

500ppm TPH - DRO Std. RUE0045 73 

8) SL01874. D 
5.0K TPH - DRO Std. 

9) SL01875 . D 

RUE0043 74 

100ppm TPH-DRO Std. RUE0046 75 

11) SL01877 .D 
SOppm TPH-DRO Std. 

12) SL01878.D 
1.0K TPH-DRO ICV 

13) SL01879 . D 
10K TPH-DRO old 

14) SL01880.D 
S.OK TPH-DRO old 

15) SL01881 . D 

RUE0047 76 

RUE0048 {alt. prep} 77 

RUE0049 from 2nd sou 78 

RTJ0112 prep'd 10/21 79 

RTJ0113 prep'd 10/21 80 

Surrogate Check 2xd 40ppm RUE0038 dil. 2 81 

16) SL01882 . D 
400ppm MDL spike che RUE0039 MDL spike ch 82 

17) SL01883 . D 
LCS spike check 2xd 2000ppm RUE0040 dil . 83 

18) SL01884 . D 
5K 75\ "w" #2 Diesel RTK0024 Vendor "weat 84 

L01885 . D 
OW40 Oil 

SL01886 . D 
4.0K 10W40 Oil 

21) SL01887 .D 

RUEOOSO Motor Oil 

RTK0060 Motor Oil 

SERAS-017-DTM-011413_3 

85 

86 

1 . 000 16 May 2011 14:28 

1 . 000 16 May 2011 15:18 

1. 000 16 May 2011 16:03 

1.000 16 May 2011 17 : 09 

1.000 16 May 2011 18 : 09 

1.000 16 May 2011 18 : 57 

1 . 000 16 May 2011 19:40 

1.000 16 May 2011 20 : 23 

1 . 000 16 May 2011 21:06 

1.000 16 May 2011 21:49 

1 . 000 16 May 2011 22:32 

1.000 16 May 2011 23:14 

1 . 000 16 May 2011 23:57 

1.000 17 May 2011 00 : 40 

1 . 000 17 May 2011 1:23 

1 . 000 17 May 2011 2:06 

1 . 000 17 May 2011 2 : 49 

1.000 17 May 2011 3:32 

1. 000 . 17 May 2011 4:14 

1 . 000 17 May 2011 5:14 
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- Logbook# SERAS-1-0121 m 
/)i_.IT"'Pttb)/(, If. M '· 

l?tt Zt~~ ~ 
Page 41 

I 

SERAS, GC/MS Injection Log ! 
GC/MS System: "SLICK II" S/N#'s USI0915004/US90432092 1\~· i 

~N11mr: 1)t! J.A•L. ,h•<.. j"' ~~ .. X:...C"L MetbodFik: DFTPP/ i(fflO.f"t'II-M 
jw.,t:.USied: 0'011 lnj.Volume: /.J. /J. 
~~b/l)ate: ~ l•t.\11, An~lyst: ?J""":.r;;Jfa ' 

.4LS FILE ID SAMPLE ID R£AC Date of TIME COMMENTS 
ID Analysis loj. 

I 

"ft SL(J/8efJ C'J-M DFf/jb IRuJasdt ~!J:tht ,1(/."S\ ~~IJ ..,, SW J'i'UI t.~ "T'~H ~11Arld~t7 Js.2• tAA '1~6/.1 t7.rY .. 
1 SLt7 \ S1Jz. lD ~~n'!: f),( ..furl" do rL ~J~ddlf Jb_"rfr PM e~ ~ViaJ3i' 
3 SL01Yf6'? ! 'trJ r...d ~CJ.ui .... 

tJEM:?'t i~:J·] --1> 
~ L~1 . n, t..t. u rr L.\ ( r'I..,-J, .A .a .... ?c.- '-I -:;;.QR.,J. vr .. ~ . I 

T SLt' IS'(,.~ J~ WrU I~V~/J JJ :Tf ' I 
7.. SLOI~il ·~,«tV_ e., .r..,.,r C 4-.C.. evl-dlif' ....... Jl:~1 A 

t' - ty.L JH ..,._Lj. ~ ~~ Sj ,~/,. A.U ~ 
lii. SLo/~7 S"a"»k a FT'fi> ~\l}.QIOI r/u, /, ~~~l~ -;rdl I <4Jr- 145~ 

' SLO I it(.~ 'Bfe. ~ ... .t:. s ~~\.oC::IJI l"J itS"":\'l' I+ 2UJ. ·~.:vt=D~:r1 
I 

1.. SL<!>fiGCf :Z~ .,.,t-\ "')to/T~ l~,.cr~ 1,. "'~,1 ('fsJM ~"( ::\6' tO 
) SL()Jt?d /iJ ..... '-· .... )fr~ /SH~ &« ~l..t()3r IJ·ro-. D.f.JtJI\.~>r.. M. Tir"- ~t\ I 

.,, 
SL()L''' ji'JJIJ 'IU...a '1?4 r.t (tltfr\ 'Ill/€ 61'1'1 JC:.., 77/J ,..J ~~.()-..-

n. SL•Il'R. to .• ), -.. ~"' vi ul' ~~1()1(2. /i • .Sl 

"7f SLO l'i7~ .fl4 ');',. IPrt r ·I $'., f:.vftJII~> ,,:~ ,., SL ~~~">'f .,._._.~ 711i- C·l !1-'1 ~vEM'I~ t.·.n 
17~ SLoll~ loot:Jfl\ lp~ r .. t /.0 i~vt.~a% ~~:~ ~ ,.. 
17<. SLoll~ .(;4 ;~'"' t'fl, (',I .. ~ ~fl(/"1"7 .1' :'f'l 7ltl ~s IJ~v ,.., SL0/171 .Pj,.~ /f).. C( b.:> ~vEDUifi ~)t ..Ji I') rti .f Sf 

1f SLOIJ"'71 ,.;, I>JIM "bA,1,. :&rf - ~l)~lff1 -u: '" /,.. I 2 .. t .J"-«t 
~ SLOiliJ) /Dk... ~-1ffJ Jb~ .;:;n "ltlt2 .$" •• 1\ U:s1 rv otl> ..t'1~ 
~c) SLo\ti'O .{'k )~• -irH Kd ~:SoW~ I '1 '' 

, •• '#0 ()(j) _rlJ Ill 
s I SLO 1\'il ~t)~;l, c#wk 2...,~ ~croJ'l l:ll :he '1 4(1 i'~M 7u--;:;;J 
~ sw liil. ~ 1-\ JJ.Ill.. • .Iii. k I ( ~~ fh ~'t'rul', ~IC. 

'-J 'V 

~ SIA JtsiJ L(.S .I'.;J.,. dnh 'lx f:tv-;: .... , 4o c.,.. l<;Ut ~~""f't1\li e.~r 

i'f SI..oJi«a'i ,!';dl--.. ...,~, -u ... ,J.f, J ) vl l~1kol~'l .J'Jl -J Jt!UT 7)ti">PI 

tr SLO J~t5 rok!' lo 'tJ'-11 l~fm· "':t q JII,..J..,.r 
..!,_ SLOJH4 "~ ( & l.)vf Ot I 

'~ " .l ~ ,., A1. .....(.. • 
,, 

J SL o I i-l1 Qlr.·k .. ~s ~~~7 .i 11 fl '~l'f ~ J.!.J t~ 
REACID Staodard ~rlolloo EJD. lilt Conr. Kef.P. Comment 

1 ~\A'cs(l\ DFTPP ~ ~ ,, 
~"'"" II 

2 
,.... 

•"'., ")\ Calibration Cbeck ~~fO'N 113 . II (tu-.1. ll ~ 

l 1~\l'F~?f Internal Standud ,. ,, h ~. ~~ 
4 )J 

I 

s 
' 

6 / 1"\ I 

ilnlewed By: u _A I •. ..7 CbR 
' - l Dale Checked: 8)-)1-l( 

Yl~ fy<!» ~ i.r' ~ ~t.t ... {,, / .. 

SERAS-017-DTM-011413_3 
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Data Path 
Data File 

DFTPP - 8270D 

C:\msdchem\l\DATA\051611\ 
SL01867.D 
16 May 2011 14:28 
syslo 
50ppm DFTPP 
RUAOOOl 
99 Sample Multiplier: 1 

Integration File: rteint.p 

Method C:\msdchem\l\METHODS\DFT8270d.M 

-- -t ">.( •· r ?I 
l "'' I~ ~ I ? - . 

-~~IJ"Ztt:.lt/t ·./. "!Z 

/· ')) T 'i>~'.) ·~ J-~/'k 

Title DFTPP Method with 8270D criteria: 8/20/10 
Last Update : Tue Aug 24 16:22:45 2010 

Abundance TIC: SL01867.Didata.ms 

1500000 

1000000) 

5000001 

0~1 TM~~~~~~~~~~~~~~~~~~~~~TM~rM~~~~~rn~~~~~~ 
Time--> 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40 7.60 7.80 8.00 8.20 8.40 8.60 8.80 9.00 
Abundance Scan 1468 (7.136 min): SL01867.0\data.ms (·1455) (-) 

! 19 .9 

60000 
441.9 

50000 

40000 254.9 

77.0 127.0 
30000 

51.0 

20000 

m/z-> 20 40 60 80 100 120 140 

Spectrum Information: Scan 1468 

I Target I Rel. to I Lower I Upper Rel. Raw I Result I 
I Mass Mass I Limit% I Limit% Abn% Abn I Pass/Fail I 
--------- ------------------------------------------------------------
I 51 I 198 I 10 I 80 I 38.5 I 24981 I PASS I 
I 68 I 69 I 0.00 I 2 I 1.4 I 409 I PASS I 
I 69 I 198 I 0.00 I 100 I 46.3 I 30040 I PASS I 
I 70 I 69 I 0.00 I 2 I 0.0 I 0 I PASS I 
I 127 I 198 I 10 I 80 I 51.2 I 33J.91 I PASS I 
I J.97 I 198 I 0.00 I 2 I 0.0 I 0 I PASS I 
I 198 I 198 I 100 I 100 I 100.0 I 64823 I PASS I 
I 199 I 198 I 5 I 9 I 6.6 I 4251 I PASS I 
I 275 I 198 I 10 I 60 I 27.9 I 18096 I PASS I 
I 365 I 198 I 1 I 100 I 3.6 I 2346 I PASS I 
I 441 I 442 I 0.01 I 24 I 15.2 I 8364 I PASS I 
I 442 I 198 I 50 I 100 I 84.8 I 54954 I PASS I 
I 443 I 442 I 15 I 24 I 19.4 I 10662 I PASS I 

DFT82 Od.M Tue May 16:59:3 2 11 Page: 1 
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Data Path 
Data File 

q On 

Quantitation Report 

C:\msdchem\1\DATA\051611\ 
SL01867.D 
16 May 2011 14:28 
Syslo 
50ppm DFTPP 
RUA0001 
99 Sample Multiplier: 1 

Quant Time: May 16 14:40:30 2011 

(QT Reviewed) 

Quant Method C:\MSDCHEM\1\METHODS\DFT8270D.M 
Quant Title DFTPP Method with 8270D criteria: 8/20/10 
QLast Update Tue Aug 24 16:22:46 2010 
Response via Initial Calibration 

Compound R.T. Qion Response 

Internal Standards 
1) Phenanthrene d10 
4) Chrysene-d12 

Target Compounds 
2) Pentachlorophenol 
3) DFTPP 
5) Benzidine 
6) DDT 

6.555 
12.159 

6.323 
7.136 

10.017 
11.565 

188 622865 
240 543842 

266 112061 
198 111412 
184 454349 
235 231180 

Cone Units Dev(Min) 

40.00 ug/mL 
40.00 ug/mL 

46.31 ug/mL 
40.28 ug/mL 
54.30 ug/mL 
47.35 ug/mL 

0.00 
-0.01 

Qvalue 
99 
95 
98 
90 

(#) = qualifier out of range (m) = manual integration (+) = signals summed 

2 d. l7 7 1:43 0 Page: 1 
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Quantitation Report (QT Reviewed) 

Data Path 
Data File 
Acq on 

era tor 
le 

C:\msdchem\1\DATA\051611\ 
SL01867.D 
16 May 2011 14:28 
syslo 
50ppm DFTPP 
RUA0001 
99 Sample Multiplier: 1 

Quant Time: May 16 14:40:30 2011 
Quant Method C:\MSDCHEM\1\METHODS\DFT8270D.M 
Quant Title DFTPP Method with 8270D criteria: 
QLast Update Tue Aug 24 16:22:46 2010 
Response via Initial Calibration 

Abundance 

I 
2000000! 

1900000 

1800000 

1700000 

1600000 

1500000 

1400000 

1200000 

1100000 

1000000 

900000 

8000001 

! 
700000i 

600000: 

500000; 

I 
400000: 

300000 

200000 

TIC: SL01867.Didata.ms 

I 
n. n. 

t 
0 

8/20/10 

r< 

l 

100000 I L I 
O·i!;-III,..,.,J.\=~~-4=1,!-I~I~...,..I..,J[~ LJ~~...,...,..~r--'1'~~~~~~~~::';:::;=::::=;::::;::::;::-';='l =;::::;::::;::=;::: 

Time--> 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 

DFT8270d M Tue May 17 l :01:44 2011 
Page 2 
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Data Path 
Data File 
Acq On 
Operator 

ample 

Quantitation Report (Qedit} 

C:\msdchem\1\DATA\051611\ 
SL01867.D 
16 May 2011 14:28 
Syslo 
50ppm DFTPP 
RUA0001 
99 Sample Multiplier: 1 

Quant Time: May 16 14:40:30 2011 
Quant Method C:\MSDCHEM\1\METHODS\DFT8270D.M 
Quant Title DFTPP Method with 8270D criteria: 8/20/10 
QLast Update Tue Aug 24 16:22:46 2010 
Response via Initial Calibration 

Abundance 

I 
100000 

80000 

60000 

40000 

20000 

0 

lon 265.80 (265.30 to 266.30): SL01867.D\data.ms 
lon 267.80 (267.30 to 268.30): SL01867.D\data.ms 
/on 263.00 !263.30 to 264 30) SL01867.Didata.ms 

6.~2llailing = 1.51 

11 

_____ 1_ ........ --
,.....,...,...,...,..,,...,..,..,..,..rr-rTT",-.,-r.....,-,__,.-,.,..,..,.,.,.,-,.,.,,...,..,.,...,...rn--rr-rrT.-r-rrr,....,-r-r--rr-rT ··-r rr I"·-~· r I I T r I I r l r r I 1 l'f IT r! I-. I r I 1 f ,-,··r· r f rr I ~' 

Time-> 5.20 5.30 5.40 5.50 5.60 5.70 5.80 5.90 6.00 6.10 6.20 6.30 6.40 6.50 6.60 6.70 6.80 6.90 7.00 7.10 7.20 7.30 7.40 
Abundance Scan 1187 (6.323 min): SL01867.0\data.ms 

26 .8 

164.9 

94.9 129.9 201.9 

, , •1 ?i~ ~~~·~,,,,~l~.'''' ,I'.J·It,u"''''l' ~~/,, ,,., · · 354.9 429.0 

mlz--> 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 
Abundance Scan 1190 (6.332 min): SL01633.D\data.ms (-1178) (-) 

26 .8 

5000 
164.9 

129.9 

15.9 36.0 

mlz--> 20 40 60 

TIC: SL01867.D\data.ms 

(2) Pentachlorophenol 

6.323min (-0.009) 46.31 ug/ml 

response 112061 

I on Exp% Act% 

265.80 100 100 

267.80 64.50 64.30 

263.80 63.60 62.78 

0.00 0.00 0.00 

2 Tue May 1 1 Page: 
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Quantitation Report (Qedit) 

Data Path 
Data File 
Acq on 
Operator 

ample 
sc 

LS Vial 

C:\msdchem\1\DATA\051611\ 
SL01867.D 
16 May 2011 
Syslo 
50ppm DFTPP 
RUA0001 

14:28 

99 sample Multiplier: 1 

Quant Time: May 16 14:40:30 2011 
Quant Method C:\MSDCHEM\1\METHODS\DFT8270D.M 
Quant Title DFTPP Method with 8270D criteria: 
QLast Update Tue Aug 24 16:22:46 2010 
Response via Initial Calibration 

8/20/10 

Abundance 
350000j 

I 
Jon 184.10 (183 60 to 184.60): SL01867.0\data.ms 
Jon 185.10 (184.60to 185.60): SL01867.D\data.ms 

300000j 

250000/j 

200000 

150000 

100000 

50000 

0~--------------------------~------------~ 

1.72 

Time-> 8.90 9.00 9.10 9.20 9.30 9.40 9.50 9.60 9.70 9.80 9.9010.0010.1010.2010.3010.4010.5010.6010.7010.8010.9011.0011.10 
Abundance Scan 2463 (10.017 min): SL01867.D\data.ms 

200000 

mlz--> 
Abundance 

5000 

18.0 28.0 39.0 51.0 

20 30 40 50 60 

65.0 77.0 92
·
0 

102.0 117.0 130.0139.0 

10 80 90 100 110 120 130 140 1so 160 110 18o 190 200 2io 
Scan 2465 (10.022 min): SL01633.D\data.ms (-2449) (-) 

18 .1 

~.~1~,7~.?~~28~,·0~.-~3~9~.0~~5~2.~0~~6~5~.0~~7~7.~1~,~.9~1~~~:~~·~J~P~~~;o~, ,,~,f!·~~7~··orj ·~·-1*'~+?-:o~.~~~~~-·0~~· rl orl1~4r~·o~, .~~:~.r .. ,.,l l 'I''' '1 ,~q~.,.'' 
m/z--> 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 

TIC: SL01867.D\data.ms 

(5) Benzidine 

10 017min (-0 014) 54.30 ug/mL 

response 454349 

I on Exp% Act% 

184.10 100 100 

185.10 14.60 15.43 

0.00 0.00 0.00 

0.00 0.00 0.00 

2 :3 1 Page: 
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Quantitation Report (Qedit) 

Data Path 
Data File 

C:\msdchem\1\DATA\051611\ 
SL01867.D 
16 May 2011 14:28 
Syslo 
50ppm DFTPP 
RUA0001 
99 sample Multiplier: 1 

Quant Time: May 16 14:40:30 2011 
Quant Method C:\MSDCHEM\1\METHODS\DFT8270D.M 
Quant Title DFTPP Method with 8270D criteria: 
QLast Update Tue Aug 24 16:22:46 2010 
Response via Initial calibration 

8/20/10 

Abundance 

3000001 

lon 235.00 (234.50 to 235.50): SL01867.D\data.ms 
lon 165.00 (164.50 to 165.50): SL01867.D\data.ms 

250000 

200000 

150000 

100000: 

5oooo) 
Degradation = 1.57% 

0~---------------
L ... 11 5 ) 1~;------------------DL------------------------

Time--> 
Abundance 

10.40 10.60 10.80 11.00 11.20 11.40 11.60 11.80 12.00 
Scan 2998 (11.565 min): SL01867.D\data.ms 

23 .0 

165.0 

- 1 r , , -~-,....,......,-.,..., 
12.20 12.40 12.60 12.80 

28.0 50.0 
~'!''!Iii(' 

1 199.0 
J,~ll 'I 1 ~~~~111 ,11 !~·~~ , 13~·,0 1 0 lip, /,\8~.19 0 ,Ill 1 ~.1.~·0 ; ~~~[ 11 1 ~~41 . ._,9--,--,.---,--,3'-t1-'f8-T.9...,.._,.,._,...;:.:3~ 

mlz--> 
Abundance 

5000 

mlz--> 

DFT82 

20 40 60 

18.0 34.8 50.0 
~ 

20 40 60 

(6) DDT 

80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 
Scan 3002 (11.577 min): SL01633.D\data.ms -2990) (-) 

23 .0 

165.0 

199.0 

I 
183.9 .~1~~ I II IV49,9 I I I I 283.9 318.9 353.7 

80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 

TIC: SL01867.D\data.ms 

11.565min (·0.017) 47.35 ug/ml 

response 231180 

I on Exp% Act% 

235.00 100 100 

165.00 51.80 44.80 

0.00 0.00 0.00 

0.00 0.00 0.00 

Tue May 1 : 4 9 2011 Page: 1 
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Data Path 

Quantitation Report 

C:\msdchem\1\DATA\051611\ 
SL01868.D 
16 May 2011 15:18 
syslo 
Blank + IS 
DCM/Hex + 20pL RUE0037 
1 sample Multiplier: 1 

Quant Time: May 16 15:58:35 2011 

(QT Reviewed) 

Quant Method C:\MSDCHEM\1\METHODS\DROTPH102110.m 
Quant Title DRO/TPH ICAL: SIM 10/21/10 
QLast Update Mon Nov 22 17:17:41 2010 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 
5) d30-Tetradecane 
6) d50-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring compounds 
2} dl.O-Anthracene {s} 
Spiked Amount 20.000 
3) d14-o-Terphenyl {s} 
spiked Amount 20.000 
4) Sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

18.921 188 
1.3.732 66 
23.983 66 
35.139 66 

0.000 188 

19.968 244 

21.384 260 

0.000 66 

477227 1.0.00 ug/mL 0.00 
148411 10.00 ug/mL 0.00 
162479 10.00 ug/mL 0.00 

86388 10.00 ug/mL 0.00 

0 0.00 ug/mL 
Recovery 0.00% 

5 0.00 ug/mL 0.02 
Recovery 0.00% 

2 0.00 ug/mL 0.02 
Recovery 0.00% 

Od 0.00 ug/mL 
Recovery 0.00%-

Target Compounds Qvalue 

= qualifier out of range (m) = manual integration (+) = signals summed 

May '4 49 20 Page: 
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Dat 
Data File 
Acq On 
Operator 
Sample 
Mise 
ALS Vial 

Quantitation Report 

C:\msdchem\1\DATA\051611\ 
SL01868.D 
16 May 2011 15:18 
Syslo 
Blank + IS 
DCM/Hex + 20pL RUE0037 
1 Sample Multiplier: 1 

Quant Time: May 16 15:58:35 2011 

(QT d) 

Quant Method C:\MSDCHEM\1\METHODS\DROTPHl02110.m 
Quant Title DRO/TPH ICAL: SIM l0/21/10 
QLast Update Mon Nov 22 17:17:41 2010 
Response via Initial Calibration 

Abundance 
TIC: SL01868.D\data.ms 

340000 

320000 

300000 

280000 

260000· 

240000; 
I 

220000 

200000 

180000 

160000 

140000 oi c: 

i 
120000 : 

"' .... 
d 

100000 
M , 

80000 

0 
60000 

~ 40000 
co I 

20000 

0 
Time--> 

.J~ i \ 
'T - ___j 

- .< '\. I_ 
I 'I I 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 

DROTPHl02llO.m Tue May 17 17:47:49 2011 

i 

-;; 
" .. .. 
8 
_g 
" ..,. 

15 
" 

,; 
! 
§ .. 
:6 
~ 
" I ... ,._ 
'0 

_jl ___ 
-·~ r -cl _I 

24.00 26.00 28.00 30.00 32.00 34.00 

Page: 2 
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Data Path 
Data File 
Acq On 
Operator 

ple 

Quantitation Report 

C:\msdchem\1\DATA\051611\ 
SL01871.D 
16 May 2011 18:09 
Syslo 
1.0K TPH-DRO Std. 
RUE0044 
71 Sample Multiplier: 1 

Quant Time: May 16 18:42:58 2011 

(QT Reviewed) 

Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Mon Nov 22 17:17:41 2010 
Response via Initial Calibration 

compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1 ) d10-Phenanthrene 
5) d30-Tetradecane 
6) dSO-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
3) d14-o-Terphenyl {s} 
Spiked Amount 20.000 
4) Sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {S} 
Spiked Amount 20.000 

Target Compounds 

18.921 188 
13.724 66 
23.974 66 
35.131 66 

19.038 188 

19.941 244 

21.357 260 

28.360 66 

481334 
157056 
182621 

79109 

518982 
Recovery 

239939 
Recovery 

29860 
Recovery 

151545 
Recovery 

10.00 
10.00 
10.00 
10.00 

12.04 

12.48 

12.41 

10.89 

ug/mL 0.00 
ug/mL 0.00 
ug/mL 0.00 
ug/mL -0.02 

ug/mL 0.00 
60.20% 

ug/mL o.oo 
62.40% 

ug/mL 0.00 
62.05% 

ug/mL 0.00 
54.45% 

Qvalue 

#) = qualifier out of range (m) = manual integration (+) = signals summed 

11.M May 6 18 45:19 20 1 Page: 1 

050 
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0 
Ul .... 

Data File 
Acq on 
Operator 
Sample 
Mise 
ALS Vial 

Quantitation Report 

C:\msdchem\1\DATA\051611\ 
SL01871.D 
16 May 2011 18:09 
Syslo 
1.0K TPH-DRO Std. 
RUE0044 
71 Sample Multiplier: 1 

Quant Time: May 16 18:42:58 2011 

(QT Re 

Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Mon Nov 22 17:17:41 2010 
Response via Initial Calibration 

d) 

Abundance 
TIC: SL01871.D\data ms 

400000' 

350000 

300000 

250000 

200000 

150000 

1000001 

Time--> 4.00 6.00 

DROTPH051611.M Mon May 16 18:45:19 2011 

.; 
c: 
lJl 

j 
c:l 
"' '0 

~ 

3000 32.00 34.00 

Page: 2 



Area Percent Report 

Data Path 
Data File 

On 
tor 
e 

c 
ALS Vial 

C:\msdchem\1\DATA\051611\ 
SL01871.D 
16 May 2011 18:09 
Syslo 
1.0K TPH-DRO Std. 
RUE0044 
71 Sample Multiplier: 1 

Integration Parameters: Oilint.P 
Integrator: RTE 
Smoothing : ON Filtering: 5 
Sampling 1 
Start Thrs: 0.05 
Stop Thrs : 0.05 

Min Area: 5 t of largest Peak 
Max Peaks: 150 

Peak Location: TOP 

If leading or trailing edge < 50 prefer < Baseline drop else tangent > 
Peak separation: 3 

Method 
Title 

Signal 

peak R.T. 
# min 

1 15.290 

C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 

: EIC Ion 85.00 (84.70 to 85.70): SL01871.D\data.ms 

first max last PK peak corr. corr. \ of 
scan scan scan TY height area % max. total 

------- ------- ------ -------
629 1528 2777 rM 9 126231 9385180 100.00% 100.000% 

}~~ Sum of corrected areas: 9385180 ~ s\'\\\' 051611.M Mon May 16 18:46:25 2011 

SERAS-017-DTM-011413_3 
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File :C:\msdchem\l\DATA\05l6ll\SLOl87l.D 

Operator 
Acquired 
Instrument 
Sample Name: 

Syslo 
16 May 2011 

Slick2 
18 : 09 using AcqMethod DROTPH051611 . M 

Mise Info 
Vial Number: 

Abundance 

150000 

145000 

140000 

135000 

130000 

125000 

120000 

115000 

110000 

105000 

100000 

95000 

90000 

85000 

8oooo\ 

75000 

70000 

65000 

60000 

55000 

50000 

45000 

40000 

35000 

30000 

25000 

20000 

15000 

10000 

Time-·> 600 

1 . 0K TPH-DRO Std . 
RUE0044 
71 

lon 85.00 (84.70 to 85.70): SL01871 .0\data.ms (+) 

15.290 

8.00 10.00 1200 14.00 16.00 18.00 20.00 22 .00 

SERAS-017-DTM-011413_3 

24.00 

053 



Data Path 
Data File 

q On 

Quantitation Report 

C:\msdchem\1\DATA\051611\ 
SL01872.D 
16 May 2011 18:57 
syslo 
10K TPH-DRO Std. 
RUE0042 
72 sample Multiplier: 1 

Quant Time: May 16 19:30:15 2011 

(QT Reviewed) 

Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Mon May 16 18:51:22 2011 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 
5) d30-Tetradecane 
6) dSO-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring Compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
31 d14-o-Terphenyl {s} 
Spiked Amount 20.000 
4) Sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

18.921 188 
13.732 66 
23.983 66 
35.130 66 

19.047 188 

19.949 244 

21.366 260 

28.369 66 

460599 10.00 ug/mL 0.00 
156450 10.00 ug/mL 0.00 
176876 10.00 ug/mL 0.00 

79529 10.00 ug/mL 0.00 

4582777 106.97 ug/mL 0.00 
Recovery 534.85% 

2087742 107.92 ug/mL 0.00 
Recovery 539.60% 

272472 112.94 ug/mL 0.00 
Recovery 564.70% 

1629082 108.65 ug/mL 0.00 
Recovery 543.25% 

Qvalue 

= qualifier out of range (m) = manual integration (+} = signals summed 

DROTPHO 61 M Tue May 1 1 :5 :15 2 Page: 1 
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Data File 
Acq on 
Operator 
Sample 
Mise 
ALS Vial 

Quantitation Report 

C:\msdchem\1\DATA\051611\ 
SL01872.D 
16 May 2011 18:57 
Syslo 
10K TPH-DRO Std. 
RUE0042 
72 Sample Multiplier: 1 

Quant Time: May 16 19:30:15 2011 

(QT Re 

Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Mon May 16 18:51:22 2011 
Response via Initial Calibration 

d) 

Abundance 
TIC: SL01872.D\data.ms 

3500000 
Ul 

g 
" "'. c: 
" @: 

3000000 ~ .. 
.c; 

e-
~ 
0 
~ 
'0 

2500000 

2000000 

1500000 

1000000 

500000i 

0 
T1me-> 4.00 6.00 

DROTPH051611.M Tue May 17 17:57:15 2011 

28.00 30.00 32.00 34.00 

Page: 2 



Data Path 
Data File 

On 

ALS Vial 

Integration 
Integrator: 
Smoothing : 

Area Percent Report 

C:\msdchem\1\DATA\051611\ 
SL01872.D 
16 May 2011 18:57 
Syslo 
10K TPH-DRO Std. 
RUE0042 
72 Sample Multiplier: 1 

Parameters: Oilint.P 
RTE 
ON Filtering: 5 

Sampling 
Start Thrs: 

1 
0.05 

Min Area: 5 %- of largest Peak 
Max Peaks: 150 

Stop Thrs : 0.05 Peak Location: TOP 

If leading or trailing edge < 50 prefer < Baseline drop else tangent > 

Peak separation: 3 

Method 
Title 

C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 

Signal : EIC Ion 85.00 (84.70 to 85.70): SL01872.D\data.ms 

peak R.T. first max last PK peak corr. corr. %- of 
it min scan scan scan TY height area % max. total 

------- ------- ------ -------
1 14.019 636 1369 2976 rM 7 1073264 86697279 100.00%- 100.000% 

Sum of corrected areas: 86697279 

£J>"j" 051611.M Tue May 17 17:58:46 2011 
!v1J- "),~(,, 

SERAS-017 -DTM-011413 _ 3 
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:C:\msdchem\1\DATA\051611\SL01872.D File 
Operator 
Acquired 

Syslo 
16 May 2011 

Slick2 
18:57 using AcqMethod DROTPH051611 . M 

Instrument 
sample Name: 
Mise Info 

10K TPH-DRO Std. 
RUE0042 

Vial Number: 72 

Abundance lon 85.00 (84.70 to 85.70): SL01872.0\data.ms (+) 

1300000 

1250000 

1200000 

1150000 

1100000\ 

1050000· 

1000000 

950000 

900000 

850000 

800000 

750000 

700000 

650000 

600000 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

14.019 

~ 
I 

I~ 
1 1 r ··r -1 I ··~T-r·· r-1 "TI ~•-r-1 -ro ~o-.-.,.-;-&-r-r-r-'• :,....,, ...,,-,..-..,-....,,-,, -,-, ...,,-,-.,.-, ,,-,-.,._,.-,-, Tl ...,,....,-, -..--.-,-..-.....-,-..-,-r::;:=;-"r';-fo....,...i ..,.., ..,., -,.-11-! "rl ...,..-.,.-

6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 28.00 Time--> 

SERAS-017-DTM-011413_3 
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Data Path 

Quantitation Report 

C:\msdchem\1\DATA\051611\ 
SL01873.D 
16 May 2011 19:40 
Syslo 
SOOppm TPH-DRO Std. 
RUE0045 
73 Sample Multiplier: 1 

Quant Time: May 16 20:13:26 2011 

(QT Reviewed) 

Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Mon May 16 18:51:22 2011 
Response via Initial Calibration 

Compound R.T. Qion Response cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 
5) d30-Tetradecane 
6) d50-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring Compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
3) d14-o-Terphenyl {s} 
Spiked Amount 20.000 
4) Sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

18.921 188 
13.724 66 
23.974 66 
35.130 66 

19.038 188 

19.940 244 

21.357 260 

28.360 66 

434315 10.00 ug/mL 0.00 
146200 10.00 ug/mL 0.00 
153167 10.00 ug/mL 0.00 

63224 10.00 ug/mL 0.00 

220965 5.47 ug/mL 0.00 
Recovery 27.35% 

104564 5.73 ug/mL 0.00 
Recovery 28.65% 

12842 5.65 ug/mL 0.00 
Recovery 28.25% 

52320 4.71 ug/mL 0.00 
Recovery 23.55% 

Qvalue 

= qualifier out of range (m) = manual integration (+) signals summed 

IROTPHO .M Tue May 1 8: 2: 2 2011 Page 

SERAS-017-DTM-011413_3 
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Data File 
Acq On 
Operator 
sample 
Mise 
ALS Vial 

Quantitation Report 

C:\msdchem\1\DATA\051611\ 
SL01873.D 
16 May 2011 19:40 
Syslo 
SOOppm TPH-DRO Std. 
RUE0045 
73 Sample Multiplier: 1 

Quant Time: May 16 20:13:26 2011 

(QT Re 

Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Man May 16 18:51:22 2011 
Response via Initial Calibration 

Abundance 
TIC: SL01873.D\data.ms 

340000 

320000 

300000 ! 
c: 

280000 

260000 
i 

240000) 
1 

220000 

200000 "' g 
180000 

>. c: .. e. 
160000 

140000 

.; .. 
c ~ .. 
" .... "' :;; " 1: 
{! 

120000 
g .., 

100000 

80000 Ul. 
0: 
"' 0 60000 

U'l 
40000 

l.LLhill 
-o 

20000 

0 

c 
JS e 
"0 

~· 
! 
"' 

Time-> 400 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 

DROTPH051611.M Tue May 17 18:02:32 2011 

.; 
c 

" " 8 
!! 

" 2; 
"' "0 

- 1· ~r · T~-r"-r-

24.00 26.00 28.00 30.00 32.00 34.00 
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Data Path 

rat or 
le 

c 
ALS Vial 

Integration 
Integrator: 
Smoothing : 

Area Percent Report 

C:\msdchem\1\DATA\051611\ 
SL01873.D 
16 May 2011 19:40 
syslo 
SOOppm TPH-DRO Std. 
RUE0045 
73 Sample Multiplier: 1 

Parameters: Oilint.P 
RTE 
ON Filtering: 5 

Sampling 
Start Thrs: 

1 
0.05 
0.05 

Min Area: 5 % of largest Peak 
Max Peaks: 150 

Stop Thrs : Peak Location: TOP 

If leading or trailing edge < 50 prefer < Baseline drop else tangent > 
Peak separation: 3 

Method 
Title 

C:\MSDCHEM\1\METHODS\DROTPH0516ll.M 
DRO/TPH ICAL + Surr. 05/16/11 

Signal : EIC Ion 85.00 (84.70 to 85.70): SL01873.D\data.ms 

peak 
# 

R.T. first max last 
min scan scan scan 

PK 
TY 

1 15.290 645 1528 2717 rM 6 

peak 
height 

57665 

carr. 
area 

carr. 
% max. 

% of 
total 

4381273 100.00% 100.000% 

Sum of corrected areas: 

051611.M Tue May 17 18:03:26 2011 

SERAS-017-DTM-011413_3 
060 



: C: \msdchem\~\DATA\05l6~~\SL0~873.D File 
Operator 
Acquired 

Syslo 
~6 May 20~~ 

Slick2 
19:40 using AcqMethod DROTPH0516ll.M 

Instrument 
Sample Name : 
Mise Info 

500ppm TPH-DRO Std. 
RUE0045 

Vial Number: 73 

Abundance lon 85.00 (64.70 to 85.70): SL01873 0\data.ms (+) 

65000 

60000 

55000 

50000 

45000 

40000 

35000 

30000 

25000 

I 
20000! 

15000 

Time--> 

SERAS-017-DTM-011413_3 
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Data Path 

Quantitation Report 

C:\msdchem\~\DATA\0516~~\ 
SL01874.D 
~6 May 2011 20:23 
syslo 
5.0K TPH-DRO Std. 
RUE0043 
74 Sample Multiplier: 1 

Quant Time: May ~6 20:56:26 20~1 

(QT Reviewed} 

Quant Method C:\MSDCHEM\l\METHODS\DROTPH05~6~~.M 

Quant Title DRO/TPH ICAL + Surr. 05/~6/~~ 
QLast Update Mon May 16 20:~6:54 20~1 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min} 

Internal Standards 
1} d10-Phenanthrene 18.92~ ~88 41~935 10.00 ug/mL 0.00 
5} d30-Tetradecane ~3.724 66 ~42438 10.00 ug/mL 0.00 
6} d50-Tetracosane 23.974 66 15~428 10.00 ug/mL 0.00 
8) d74-Hexatriacontane 35.~30 66 60526 ~0.00 ug/mL 0.00 

System Monitoring compounds 
2} dlO-Anthracene {s} 19.038 ~88 2~48482 53.87 ug/mL 0.00 
Spiked Amount 20.000 Recovery 269.35% 
3) dl4-o-Terphenyl {s} ~9.940 244 95520~ 51.94 ug/mL 0.00 
Spiked Amount 20.000 Recovery 259.70% 
4} sa Androstane {s} 2~.357 260 ~2038~ 52.62 ug/mL 0.00 
spiked Amount 20.000 Recovery 263.~0% 

7} d62-Triacontane {s} 28.360 66 675097 60.54 ug/mL 0.00 
Spiked Amount 20.000 Recovery 302.70% 

Target Compounds Qvalue 

= qualifier out of range (m) = manual integration (+) = signals summed 

PHO 61 Tue May 18:05:15 2 1 Page: 1 
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Data File 
Acq On 
Operator 
Sample 
Mise 
ALS Vial 

Quantitation Report 

C:\msdchem\l\DATA\051611\ 
SL01874.D 
16 May 2011 20:23 
syslo 
S.OK TPH DRO Std. 
RUE0043 
74 Sample Multiplier: 1 

Quant Time: May 16 20:56:26 2011 

(QT Re 

Quant Method C:\MSDCHEM\l\METHODS\DROTPH05161l.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Mon May 16 20:16:54 2011 
Response via Initial Calibration 

Ab~ TIC: SL01874.D\data.ms 

0 
o-
w 

1700000 

1600000 

1500000 

1400000 

1300000 

1200000 

1100000 

1000000 

900000 

sooooo: 

700000' 

600000 

500000 

400000 

300000 

200000 

100000 

0 
Time-> 4.00 6.00 8.00 10.00 12.00 14.00 

DROTPH05161l.M Tue May 17 18:05:16 2011 

16.00 18.00 

f 
§ 

~., 
22.00 24.00 26.00 20.00 

1 
28.00 

I I 
30.00 ' I ' ' 

32.00 
I I I..,_,.._ 

34.00 
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Area Percent Report 

Data Path 

.sc 
ALS Vial 

C:\msdchem\1\DATA\051611\ 
SL01874 . D 
16 May 2011 20:23 
syslo 
5.0K TPH-DRO Std . 
RUE0043 
74 Sample Multiplier: 1 

Integration Parameters: Oilint.P 
Integrator: RTE 
Smoothing : ON Filtering: 5 
Sampling 1 
Start Thrs: 0 . 05 
Stop Thrs : 0.05 

Min Area: 5 \ of largest Peak 
Max Peaks : 150 

Peak Location: TOP 

If leading or trailing edge < SO prefer < Baseline drop else tangent > 

Peak separation: 3 

Method 
Title 

Signal 

peak R.T. 
# min 

1 14 . 011 

C:\MSDCHEM\1\METHODS\DROTPH0516ll.M 
DRO/TPH ICAL + Surr. 05/16/11 

: EIC Ion 85.00 (84.70 to 85 . 70): SL01B74.D\data.ms 

first max last PK peak corr. corr. \ of 
scan scan scan TY height area % max. total 

- - ----- ------ - ----- - -------
624 1368 2831 rM 8 530728 40295375 100.00\ 100.000\ 

Sum of corrected areas : 40295375 ~ l- ,~f: rf,/ 
H051611.M Tue May 17 18:06:33 2011 ./ 

064 
SERAS-017-0TM-011413_3 



:C:\msdchem\ ~\DATA\05~6~~\SL0~874.D File 
operator 
Acquired 

Syslo 
~6 May 2 0 1 1. 20:23 using AcqMethod DROTPH051.6~~ . M 

Instrument 
Sample Name: 
Mise Info 
Vial Number: 

Abundance 

650000 

600000 

550000 

500000 

450000 

! 

400000 

350000 

300000 

250000 

2000001 

150000 

100000 

50000 

Slick2 
S.OK TPH-DRO Std. 
RUE0043 
74 

lon 85.00 (84.70 to 85.70): SL01874.0\data.ms (+) 

14 011 

tl ou:j~'~'!r-T:.;..~:...-.Ii\J....,.-,....,-....- ,--, T r"' ..,.., ...,.....,-¥--c-cJt...,-,,..,...,.._,.~...-~~~~~~~ ~.--...~ . ..-• .,.~..,.,~, ,. •· ~=.;~~. ~·r....,.,..., ~,.....-. '~""! .~~=! ,..,..,....-
Time--> 6.00 8.00 10.00 18.00 20.00 22.00 24.00 26.00 28.00 

065 
SERAS-017-DTM-011413_3 



Data Path 
Data File 
Acq On 
Operator 

mple 
sc 
S Vial 

Quantitation Report 

C: \ msdchem\1\DATA\051611\ 
SL01875 . D 
16 May 2011 21:06 
Syslo 
100ppm TPH - DRO Std. 
RUE0046 
75 Sample Multiplier: 1 

Quant Time : May 17 1 8 : 11 : 25 2011 

(QT Reviewed) 

Quant Method C : \MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/ 1 1 
QLast Update Tue May 17 18 : 08:56 2011 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 18.921 188 417749 10.00 ug/mL 0 . 00 
5) d30-Tetradecane 13.723 66 14589 7 10.00 ug/mL 0 . 00 
6) d50-Tetracosane 23 . 974 66 134713 10 . 00 ug/mL 0.00 
8) d74 - Hexatriacontane 35 . 130 66 55469 10.00 ug / mL 0.00 

System Monitoring Compounds 
2) d10-Anthracene {s} 19.056 188 45457 1.09 ug / mL 0 . 02 
spiked Amount 2 0.000 Recovery 5.45\-
3) d14-o-Terphenyl {s} 19 . 940 244 19720 1.03 ug/mL 0 . 00 
spiked Amount 20.000 Recovery 5.15\-
4) sa-Androstane { s} 21.357 2 60 2305 0.97 ug/mL 0 . 00 
Spiked Amount 20.000 Recovery 4.85% 
7) d62-Triacontane { s} 28.360 66 6253 1.62 ug/mL 0 . 00 
Spiked Amount 20.000 Recovery 8 . 10% 

Target compounds Qvalue 

# ) = qualifier out of range (m) = manual integration (+) = signals summed 

IROTPH05161l.M Tue May 17 18 : 12:27 2011 Page: 1 
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Data File 
Acq On 
Operator 
Sample 
Mise 
ALS Vial 

Quantitation Report 

C:\msdchem\1\DATA\051611\ 
SL01875.D 
16 May 2011 21:06 
syslo 
100ppm TPH DRO Std. 
RUE0046 
75 Sample Multiplier: 1 

Quant Time: May 17 18:11:25 2011 

(QT d) 

Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Tue May 17 18:08:56 2011 
Response via Initial Calibration 

Abundance 

300000 

280000 

260000 

240000 

220ooo; 

200000 

180000 

160000 

140000 

120000 

100000 

Gi 
" 

I 
80000 

60000 

40000 

20000 

0 
Time--> 

TIC: SL01875.D\data.ms 

DROTPH051611.M Tue May 17 18:12:27 2011 
Page: 2 



Data Path 
Data File 

On 
rater 
le 

c 
ALS Vial 

Integration 
Integrator: 
Smoothing : 

Area Percent Report 

C:\msdchem\1\DATA\051611\ 
SL01875.D 
16 May 2011 21:06 
syslo 
100ppm TPH-DRO Std . 
RUE0046 
75 Sample Multiplier: 1 

Parameters: Oilint . P 
RTE 
ON Filtering: 5 

Sampling 
Start Thrs: 

1 
0.05 

Min Area: 5 \ of largest Peak 
Max Peaks: 150 

Stop Thrs : 0.05 Peak Location: TOP 

If leading or trailing edge < 50 prefer < Baseline drop else tangent > 

Peak separation: 3 

Method 
Title 

Signal 

peak R.T. 
# min 

C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 

: EIC Ion 85.00 (84.70 to 85.70): SL01875.D\data.ms 

first max last PK peak carr. carr. \ of 
scan scan scan TY height area \' max. total 

------- -------
l 14.011 633 1368 2559 rM 

Sum of 

4 10898 

corrected 

981077 

areas: 

100.00% 100.000\ I 
981077 ?:1 )~ ~ ~1··1 ,, 

H05161l.M Tue May 17 18:13:49 2011 

068 
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:C : \msdchem\~\DATA\05~6~~\SL0~875 . D File 
Operator 
Acquired 

Syslo 
~6 May 20~~ 2~ : 06 

Slick2 

using AcqMethod DROTPH05~6~~ . M 

Instrument 
sample Name: 
Mise Info 

~OOppm TPH-DRO Std. 
RUE0046 

Vial Number: 75 

Abundance 

13500 

13000 

12500 

12000 

11500 

11000 

10500 

10000 

9500 1 

9000 

8500 

8000 

7500 

7000 

6500 

6000 

5500 

5000 

4500 
I 

4000 

3500 

3000 

2500 

500 

ton 85.00 (64.70 to 85.70): Sl01875.0\data.ms (+} 

14.011 

0 L,.-~~-,.-r-~--..- · ., ,- ·,- ·. r·-r-r-r-r-r-r...-.~~-.,.-~-r-~.....-,-r-.,....,.-.-..-r~~~r-r--,· . 'T t --.-.-..-..,--.--r--.-r-r-r-r~-

6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 

069 
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Data Path 

Quantitation Report 

C:\msdchem\~\DATA\05~6~~\ 
SL0~876.D 

16 May 20~~ 2~:49 

syslo 
SOppm TPH-DRO Std. 
RUE0047 
76 Sample Multiplier: 1 

Quant Time: May ~7 ~8:~4:~4 20~1 

(QT Reviewed) 

Quant Method C:\MSDCHEM\~\METHODS\DROTPH05~6~~.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/1~ 

QLast Update Tue May ~7 18:~2:38 20~~ 

Response via Initial Calibration 

Compound R.T. Qion Response cone Units Dev(Min) 

Internal Standards 
~) d~O-Phenanthrene 

5) d30-Tetradecane 
6) dSO-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring Compounds 
2) dlO-Anthracene {s} 
Spiked Amount 20.000 
3) d~4-o-Terphenyl {s} 
spiked Amount 20.000 
4) sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

~8.92~ 

~3.724 

23.974 
35.~30 

~9.056 

~9.949 

2~.357 

28.360 

~88 

66 
66 
66 

~88 

244 

260 

66 

4~2580 

144045 
~28364 

535~9 

23904 
Recovery 
8969 
Recovery 

974 
Recovery 
2424 
Recovery 

10.00 ug/mL 
~o.oo ug/mL 
~0.00 ug/mL 
~o.oo ug/mL 

0.55 ug/mL 
2.75% 

0.46 ug/mL 
2.30%-

0.40 ug/mL 
2.00% 

~.30 ug/mL 
6.50% 

0.00 
0.00 
0.00 
0.00 

0.02 

0.00 

0.00 

0.00 

Qvalue 

= qualifier out of range (m) = manual integration (+) = signals summed 

)ROTPH05 61 .M Tue May 1 18:15:24 2011 Page: 
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Data File 
Acq On 
Operator:· 
Sample 
Mise 
ALS Vial 

Quantitation Report 

C:\msdchem\1\DATA\051611\ 
SL01876.D 
16 May 2011 21:49 
Syslo 
50ppm TPH-DRO Std. 
RUE0047 
76 Sample Multiplier: 1 

Quant Time: May 17 18:14:14 2011 

(QT Re 

Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + surr. 05/16/11 
QLast Update Tue May 17 18:12:38 2011 
Response via Initial Calibration 

Abundance 
300000 

TIC: SL01876.D\data.ms 

280000 

260000 

240000j 

220000' 

200000 

180000 

160000 

140000 

120000 

100000 

80000 

60000 

0 
'I 40000 

oi 
c: 

! 
" 

~ 
~ 

.... 
20000 

I 

0· I ! I 

Time--> 4.00 

i 

~"'=r==~,~~--~::;!o, ~~ •• ~-;::L~~::;=::::;::::::::::;:::;:::~:;=:;=':.~~.~J~- ~ 
6.00 8.00 10.00 12.00 14.00 16.00 18.00 

DROTPH051611.M Tue May 17 18:15:24 2011 

(/) 

g 
~ 

(/) .. ~ .c: e- " c: .. .!! ,_ 
6 "' e ... , 
;; l 
I 

20.00 22.00 

oi 
c: 
gj 
0 
u 
g ., 
l-
0 
"' " 

l..___ .,,·-r ·-.~-
24.00 26.00 

;=:;~~::;=;::::;=;:::::;:::;:::;::..':::::;::::;:::::;=;::::;:::;::::;=. :;:::= --r-1j-r' ·--r ·-,-

32.00 34.00 28.00 30.00 
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Area Percent Report 

Data Path 
Data File 

On 
rat or 
le 

ALS Vial 

C:\msdchem\1\DATA\051611\ 
SL01876.D 
16 May 2011 21:49 
Syslo 
SOppm TPH-DRO Std. 
RUE0047 
76 Sample Multiplier: 1 

Integration Parameters: Oilint.P 
Integrator: RTE 
Smoothing : ON Filtering: 5 
Sampling 1 
Start Thrs: 0.05 
Stop Thrs : 0.05 

Min Area: 5 % of largest Peak 
Max Peaks: 150 

Peak Location: TOP 

If leading or trailing edge < 50 prefer < Baseline drop else tangent > 

Peak separation: 3 

Method 
Title 

C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 

Signal : EIC Ion 85.00 (84.70 to 85.70): SL01876.D\data.ms 

peak 
# 

1 

R.T. first max last 
min scan scan scan 

PK peak 
TY height 

8.337 637 658 2405 rM 4 6185 

corr. 
area 

corr. 
% max. 

% of 
total 

430368 100.00% 100.000% 

Sum of corrected areas: 430368 E:} J~~. 
051611.M Tue May 17 18:16:27 2011 

SERAS-017-DTM-011413_3 
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File :C:\msdchem\1\DATA\OS1611\SL01876.D 
Operator 
Acquired 
Instrument 
Sample Name: 

Syslo 
16 May 2011 21:49 

Slick2 

using AcqMethod DROTPHOS1611.M 

Mise Info 
SOppm TPH-DRO Std. 
RUE0047 

Vial Number: 76 

A bun-
lon 85.00 (84.70 to 85.70): SL01876.D\data.ms (+) 

8. 37 

6500 

6000 

5500 

5000 

4500 

4000 

3500 

3000 

2500 

2000 

1500 

""r.. I 
.S ),.., 'I 

500 

I 

Time-> 
o ~· ~~~~~~~TO~~~~~--~~~~ 

16.00 6.00 8.00 10.00 12.00 14.00 18.00 20.00 22.00 24.00 26.00 

073 
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Table X. Results of Initial Calibration Verificaiton (ICY) for DRO-TPH as #2 Diesel 
REAC Method 1803: GC/MS Oil Characterization & TPH 

Calibration Date: 05/16/ll- GC/MS ID-File DROTPH0516ll.M 
ICV Prepared at 1000 !J.g/mL; GC/MS File SL01878.D 

Method: SERAS SOP# 1803 

Target ICV 
Cone. Cone. Tentative 

Compound J.lg/mL J.lg/mL %Recovery %Rec.Limits 

DRO-TPH as #2 Diesel Fuel 1000 946 95 50-150% 

!CV LIMS# = RUE0049; I OOOppm #2 Diesel from 2nd Source Standard 

TPH_ICV.xls 074 
SERAS-017-DTM-011413_3 



Data Path 
Data File 

q On 

Quantitation Report 

C:\msdchem\J.\DATA\05l6ll\ 
SLOJ.878.D 
l6 May 20ll 23:l4 
syslo 
l.OK TPH-DRO ICV 
RUE0049 from 2nd source 
78 Sample Multiplier: J. 

Quant Time: May J.7 J.8:l8:J.8 20J.J. 

(QT Reviewed) 

Quant Method C:\MSDCHEM\J.\METHODS\DROTPH05l6J.J..M 
Quant Title DRO/TPH ICAL + Surr. 05/1.6/J.J. 
QLast Update Tue May J.7 18:1.2:38 20J.J. 
Response via Initial Calibration 

Compound R.T. Qion Response cone Units Dev(Min) 

Internal Standards 
J.) d10-Phenanthrene 
5) d30-Tetradecane 
6) dSO-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring Compounds 
2) dJ.O-Anthracene {s} 
Spiked Amount 20.000 
3) d14-o-Terphenyl {s} 
Spiked Amount 20.000 
4) Sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {S} 
Spiked Amount 20.000 

Target Compounds 

J.8.92J. 188 
J.3.724 66 
23.974 66 
35.122 66 

0.000 J.88 

0.000 244 

0.000 260 

0.000 66 

389893 10.00 ug/mL 0.00 
1.33926 J.O.OO ug/mL 0.00 
138J.53 J.O.OO ug/mL 0.00 

51.687 J.O.OO ug/mL 0.00 

Od 0.00 ug/mL 
Recovery 0.00% 

\~~ Od 0.00 ug/mL 
Recovery 0.00% 

Od 0.00 ug/mL 
~' Recovery 0.00% 

Od 0.00 ug/mL 
Recovery 0.00% 

Qvalue 

= qualifier out of range (m) = manual integration (+) = signals summed 

1ROTPH05 6ll M Tue May J.7 18:1.8:32 2011 Page: 

SERAS-017-DTM-011413_3 
075 



C/) 
m 
~ 
C/) 
I 

0 
...to. 

~ 
I c 
-1 s: 
I 

0 
...to. 
...to. 
~ 
...to. 

I~ 

0 
'I o-

Data 
Data File 
Acq On 
Operator 
Sample 
Mise 
ALS Vial 

Quant Time: 
Quant Method 
Quant Title 
QLast Update 
Response via 

Abundance 
320000 

300000 

280000 

260000 

240000i 

220000 

200000 

180000 

160000 

140000 

120000 

100000 

80000 

60000 

Time--> 

Quantitation Report 

C:\msdchem\1\DATA\051611\ 
SL01878.D 
16 May 2011 23:14 
Syslo 
1.0K TPH-DRO ICV 
RUE0049 from 2nd source 
78 Sample Multiplier: 1 

(QT 

May 17 18:18:18 2011 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 
Tue May 17 18:12:38 2011 
Initial Calibration 

d) 

TIC: SL01878.D\data.ms 

6.00 8.00 10.00 14.00 16.00 18.00 20.00 22.00 

DROTPH051611.M Tue May 17 18:18:32 2011 

-~......,.......,--,-

26.00 28.00 30.00 32.00 34.00 

Page: 2 



Area Percent Report 

Data Path C:\msdchem\1\DATA\051611\ 
SL01878.D 
16 May 2011 2 3:14 

rator Syslo 
le 1.0K TPH-DRO rev 

c RUE0049 from 2nd source 
ALS Vial 78 Sample Hultiplier: 

Integration Parameters: Oilint.P 
Integrator: RTE 
Smoothing : ON 

1 

Filtering: 5 
Sampling 1 
Start Thrs: 0.05 
Stop Thrs : 0.05 

Hin Area: 5 \ of largest Peak 
Max Peaks: 150 

Peak Location: TOP 

If leading or trailing edge < 50 prefer < Baseline drop else tangent > 

Peak separation: 3 

Method 
Title 

C:\MSDCHEM\1\METHODS\DROTPH051611.H 
DRO/TPH ICAL + Surr. 05/16/11 

Signal : EIC Ion 85.00 (84.70 to 85.70): SL01878.D\data.ms 

peak 
# 

R.T. first max last 
min scan scan scan 

PK 
TY 

peak 
height 

1 17.647 635 1823 2813 rM 5 102642 

corr. 
area 

corr. 
% max. 

% of 
total 

7450171 100.00% 100.000% 

Sum of corrected areas: 

H051611.M Tue May 17 18:19:05 2011 

SERAS-017-DTM-011413_3 
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File : C:\msdchem\1 \ DATA\051611\SL01878.D 

Operator 
Acquired 
Instrument 
Sample Name: 

syslo 
16 May 2011 

Slick2 
23:14 using AcqMethod DROTPH051611 . M 

Mise Info 
Vial Number: 

Abundance 

100000 

95000 

90000 

85000 

80000 

75000 

70000 

65000 

60000 

55000 

50000 

45000 

40000 

35000 

30000 

25000 

20000 

15000 

10000 

I 
I 

1 . 0K TPH-DRO ICV 

RUE0049 
78 

from 2nd source 

lon 85.00 (84.70 to 85.70): SL01878.D\data.ms (-t) 
17. 7 

I ' I ' I i ' I 
20.00 22.00 

SERAS-017-DTM-011413_3 

• • 1 ···--· ,--1· - r ··· 

24.00 28.00 
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Description: 

Standard Type: 

IO.OOOppm IOW40 Oil 

Reagent 

Analytical Standard Record 

ERT/SERAS Laboratory 

RUEOOSO 

Expires : 

Prepared: 

Solvent : 

Final Volume (mls): 

DCM!Hexane 65:35 (RUC0022) 
I 

Prepart:u By: 

Department: 

Vials: Last Edit: 

Vendor: SERAS Lut Number: 

Dilute 20K Stock to I O,oooppm and add IS: No Surrogates 

Analyte l.AS Number 

Phenanthrene-d I 0 NA 

Peryle11e-d 12 NA 

Naphthalene-dB NA 

11-Tetradecane-d30 

11-Tetracosane-d50 16416-32-3 

n-Hcxatriacontane-d74 16416-34-5 

Motor Oil NA 

Chrysene-d 12 NA 

1\cenaphthene-d l 0 :-.lA 

1,4-Dichlorobenzenc-d4 3855-82-1 

Parent Standards used in this stundard; 

Standard Description Prepared Prepared By Expires 

RTK0021 SAE !OW40 Motor Oii20K 11/12/JO John Sys1o 01 (30119 

RUE0037 500ppm Oil IS Mix 05/ 13/ 11 John Syslo 11/13/ 11 

Revi<med 

SERAS-017-0TM-011413_3 

----- ___ , __ - ---

II I 121 II 

05! 16!11 

John Syslo 
Oil/Fingerprint Lab 

05! 16/ 11 19:03 by JS 
NA 

Concentration Units 

10 ugjmL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10000 ug/mL 

10 ug/mL 

10 ug/mL 

lO ug/mL 

Lust Edit 

11 ' 1 'ii iO 20:42 by JS 

05/13111 15:33 b_yJS 

081 

(mls) 

0.5 

002 

Page I of I 



Jllb,. 

Dc:scription: 

Standard Type: 

I OOOppm DRO/TPH ICY 
Calibration Stan 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVE0049 

Expires: 

Prepared: 

Solvem: 

Final Volume (mls): 

DCM!Ilexane 65:35 (RUC0022) 
! 

Prepared By: 

Department: 

Vials: Last Edit: 

Vendor: AccuStandard.lnc. Lot Number: 

dilute 2nd Source Stock SOx and add IS 

Analyte CAS Number 

Phenantlm:ne-d I 0 NA 

Pery1cnc-d 12 NA 

Oil Fingerprint 

Naphthalene-dB NA 

n-Tctradccane-d30 

n-Tetracosane-d50 16416-32-3 

n-Hexatriacontane-d74 16416-34-5 

Chryscne-d 12 NA 

Acenaphthene-d I 0 NA 

1 ,4-Dichlorobenzene-d4 3855-82-1 

Parent Standards used in this standard: 

Standard Description Prepun:d Prepared l:ly Expires 

RSJOI07 #2 Diesel Fuel LCS 50,000ppm 10120109 John Syslo I Oil5J!9 

RUE0037 500ppm Oil IS Mix 05/13/11 John Syslo 11113111 

Reviewed 

SERAS-017 -DTM-011413_ 3 

11113!11 
05116111 
John Syslo 
Oil/Fingerprint Lab 

05/16/11 1R:I6 by JS 
1390302060 

Concentration Units 

10 ug/rnL 

10 ug/mL 

1000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ughnL 

Last Edit 

10120109 13:52 by JS 

05!13111 15:33 by JS 

I ,r ')(; I;; 
I ' 

D te ! 

082 

(mls) 

0.02 

0.02 

Page of l 



Analytical Standard Recoa·d 

ERT/SERAS Laboratory 

RUE0048 

Oescription: 

Standard Type: 

50ppm DRO + 0.5ppm Surr TPH !CAL 

Calibration Stan 

Expires: 

Prepared: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

OCM/Hexane 65:35 (RUC0022) 

I 

SERAS 

Prepared By: 

Department: 

Last Edit: 

Lot Number: 

Serial dilution of RUE0041 + 20JlL IS (RUE0037) TPH !CAL: 
Used 25JlL syringe lo measure 2.5 JlL ; not I 0JlL syringe (RUE004 7) 

Analyte 

Triacontane-d62 

Terphenyl-d 14 

Phcnanthrene-d I 0 

Pery lene-d 12 

Oil Fingerprint 

Naphthalene-dB 

n-Tetradecane-d30 

n-Tetracosane-d50 

n-Hexatriacontane-d74 

Chrysene-d 12 

An thracene-d I 0 

Acenaphthent:-d I 0 

Sa-Androstane 

I ,4-Dichlorobenzene-d4 

Parent Stanthmls used in this standard: 

Standard Description Prepared 

RlJEOOJ 7 500ppm Or! IS Mix 05/13/l I 

RUE004! 20K ORO & 200ppm Surr. !CAL S05il0/ll 

SERAS-017-DTM-011413_3 

Prepared 13 y 

John Syslo 

John Syslo 

CAS Number 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

164!6-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

11/13/11 

11/13/ll 

Reviewed By, 

ll/12/11 

05/16/11 

John Syslo 

Oil/Fingerprint Lab 

05/!6!11 18: II by JS 
NA 

Concentration Units 

0.5 ug/mL 

0.5 ug/mL 

10 ug/mL 

10 ug/mL 

50 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug'mL 

10 ug/mL 

0.5 ug/mL 

10 ug/mL 

0.5 ug/mL 

10 ug/mL 

Last Edit 

05/!3/ll 15:33 by JS 

05il6/ll I 6:04 by JS 

Date 

083 

(mls) 

0.02 

0.0025 

Page I of l 



Analytical Standard Record 

ERT/SERAS Laboratory 

RV£0047 

D~:scription: 

Standard Type: 

50ppm DRO + 0.5ppm Surr TPH !CAL 

Calibration Stan 

Expires: 

Prepared: 

Solvent: 
Final Volume (mls): 

Vials: 
Vendor: 

DCM/Hexane 65:35 (RUC0022) 

l 

SERAS 

Prepared By: 

Department: 

Last Edit: 

Lot Number: 

Serial dilution ofRUE0041 + 20)-tL IS (RU£0037) TPH !CAL: 

Analyte 

Triacontane-d62 

Terphcnyl-d 14 

Phenanthrene-d I 0 

Pery lene-d 12 

Oil Fingerprint 

Naphthalene-d8 

11-Tetradecane-d30 

n-Tctracosane-d50 

12 

Acenaph thene-d I 0 

Sa-Androstane 

I .4-Dichlorohenzcne-d4 

I' a rent Standards used in this standard: 

Standard Description Pr~:pared 

RUE0037 

RUE0041 

500ppm Oil IS Mix 05113111 

20K DRO & 200ppm Surr. !CAL S0511611 l 

SERAS-017-DTM-011413_3 

Prepared By 

Jnlln Syslo 

.John Syslo 

CAS Number 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

11/13/11 

11/13/11 

I I!! 3!11 

05/16/11 

John Syslo 
Oil/Fingerprint Lab 

051!6/ II 17:50 by JS 
NA 

Concentration Units 

0.5 ug/mL 

0.5 ug/mL 

10 ug/mL 

10 ug!mL 

50 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

0.5 ug/mL 

10 ug/rnL 

0.5 ug/mL 

10 ug/mL 

Last Edit 

05/13/J I 15:33 by JS 

05/ I n/ll 16:04 by JS 

084 

( mls) 

0.02 

0.0025 

Page I of 



Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0046 

Description: I OOppm ORO + I.Oppm Surr TPH ICAL Expires: 

Standard Type: 

Solvent: 

Final Volume (m!s): 

Vials: 

Vendor: 

Calibration Stan 

DCM/Hexane 65:35 (RUC0022) 

I 

I 
SERAS 

Prepared: 

Pn::pared By: 

Department: 

Last Edir: 

Lot Number: 

Serial dilution ofRUE0041 + 20~L IS (RCE0037) TPH !CAL: 

Analyte 

Triacontane-d62 

Terphenyl-d 14 

Phenanthrene-d I 0 

Perylene-d 12 

Oil Fingerprint 

N aph thai ene-d8 

n-Tetradecane-dJO 

n-Tetracosane-d50 

n-Hexatriacoutane-d74 

Chrysene-d 12 

A nthracene-d I 0 

Acenaphthene-d 10 

Sa-Androstane 

l ,4-Dichlorobenzene-d4 

Parent Stanuanls used in this stanuard: 

Standard Description Prepared 

RLE0037 500ppm Oil IS Mix 05/!3/11 

RUE0041 20K ORO & 200ppm Surr. !CAL S05/16/II 

SERAS-017-DTM-011413_3 

Prepared By 

John Syslo 

John Syslo 

CAS Number 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

164!6-34-5 

NA 

1719-06-8 

NA 

43/l-22-2 

3855-82-1 

Expires 

ll/13/11 

111!3111 

11113111 

05! 16!1 I 

John Syslo 

Oil/Fingerprint Lab 

05116/11 17:49 by JS 
NA 

Concentration Units 

ug/mL 

ugimL 

10 ug/mL 

10 ug/mL 

100 ugimL 

10 ugimL 

10 ugimL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

ug/mL 

10 ug/mL 

ug/mL 

10 ug/mL 

Last Edit 

05/13/11 !5:33 by JS 

05116/11 16:04 by JS 

085 

(mls) 

0.02 

0.005 
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Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0045 

500ppm ORO+ 5.0ppm Surr TPH !CAL Expires: 

Stanuard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Calibration Stan 

DCM/Ht:xane 65:35 (RUC0022) 

I 

SCRJ\.S 

Prepared: 

Prepared By: 

Dcpanment: 

Last Edit: 

Lot Number: 

Serial dilution of RUE0041 + 20)..1L IS (RUE0037) TPH !CAL: 

Analyte 

T riacontanc-d62 

Terphenyl-dl4 

Phenanthrene-d I 0 

Perylene-d 12 

Oil Fingerprint 

Naphthalene-d8 

n-Telntdecane-d30 

n-Tetracosane-d50 

n-Hexatriacontanc-d74 

Chryst:ne-d 12 

Anthracene-d I 0 

Acenaphthene-d I 0 

Sa-Androstane 

1,4-Dichlorobenzene-d4 

Parent Standurds used in this standanl: 

Stanuard Description Prepareu 

RUE0037 

RUE0041 

500ppm Oil IS Mix 05/13/ 11 

20K DRO & 200ppm Surr. !CAL 505/16111 

SERAS-017-DTM-011413_3 

Prepared By 

John Syslo 

John sxslo 

CAS Number 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

1641 6-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

Il l 13/ ll 

11113/11 

11 / 13/ 11 

05116111 

John Syslo 

Oil/Fingerprint Lab 

05/ 16/11 16:20 by JS 
NA 

Concentration Units 

5 ug/m L 

5 ug/mL 

10 ug/mL 

10 ug/mL 

500 u,WmL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

5 ug/mL 

10 ug/mL 

5 ug/mL 

10 ug/mL 

Lasr Edit 

05113111 15 :33 by JS 

05/ 16/ 1 I 16:04 bv JS 

Date 

086 

(mls) 

0.02 

0.025 
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Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0044 

Description: I OOOppm DRO + I Oppm Surr TPII fCAL Expires: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Calibration Stan 

DCM/Hcxanc 65:35 (RUC0022) 

I 

SERAS 

Prepared: 

Prepared By: 
Department: 

Last Edit: 

Lot Number: 

Serial dilution ofRUE0041-+- 201!L !S (RUE0037) TPH !CAL: 

Analyte 

Triacontane-d62 

Terphenyl-d 14 

Phenanthrene-d I 0 

Perylene-d 12 

Oil Fingerprint 

Naphthalene-d8 

n-Tetradecane-d30 

n-Tetracosanc-d50 

n-H exatriacontane-d74 

Chryscne-d 12 

Anthraccne-d I 0 

Acenaphthene-d I 0 

Sa-Androstane 

I ,4-Dichlorobenzent::-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

RUE0037 500ppm Oil fS Mix 05/1 Jill 

RUE0041 20K ORO & 200ppm Surr. !CAL SOS/16/11 

SERAS-017-DTM-011413_3 

Prepared By 

John Syslo 

John Syslo 

CAS Number 

93952-07-9 

NA 

NA 

NA 

Ni\ 

16416-32-3 

16416-34-5 

NA 

1719-0n-8 

NA 

438-22-2 

3855-RZ-1 

Expires 

11/13/11 

II 113111 

11112/11 

05!!6111 

John Syslo 

Oil/Fingerprint Lab 

05/16/11 16: IR hy JS 
1'-:A 

Concentration Units 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

1000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

Last Edit 

051!311 1 15:33 by JS 

05i 16/ll 16:04 by JS 

Date 

087 

(mls) 

0.02 

0.05 
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Dt:scription: 

Swndard Type: 

5k DRO + 50ppm Surr Cal. 

Calibration Stan 

Analytical Standanl Record 

ERT/SERAS Laboratory 

RUE0043 

Expires: 

Prepared: 

Solvent: 

Final Volume (mls): 

DCM/Hexane 65:35 (RUC0022) 

I 

Prepared By: 

Department: 

Vials: I Last Edit: 

Vendor: SERAS Lot Numher: 

Serial dilution ofRUE0041 + 20)lL IS (RUE0037) TPH fCAl: 

Analyte 

T riacontane-d62 

Tcrphenyl-d 14 

Phenanthrenc-d I 0 

Perylene-d I 2 

Oil Fingerprint 

Naphthalcnc-d8 

n-Tctradecane-d30 

n-Tetracosane-d50 

n-H exatriacontane-d 7 4 

Chrysene-d 12 

Anthracene-d I 0 

Acenaphthene-d I 0 

Sa-Androstane 

I .4-Dich lorobenzene-d4 

Parent Standards used in lhi~ standard: 

Standard Description Prepared 

RUE0037 500ppm Oil IS Mix 05/IJ/11 

RUE0041 20K ORO & 200ppm SutT. !CAL S05/l6/l I 

SERAS-017-DTM-011413_3 

Prepared By 

John Syslo 

John Syslo 

CAS Number 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

!719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

11!1311 I 

till 3111 

Reviewed By ,_ .. 

I 1113111 

05/16/ll 

John Syslo 

Oil/Fingerprint Lab 

05! 16/11 16: 19 by JS 
NA 

Concentration Units 

50 ug/mL 

50 ugtmL 

10 ug/mL 

10 ug/mL 

5000 ug/mL 

10 u.g/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

50 ug/mL 

10 ug/mL 

50 ug/mL 

10 ug/mL 

Last Edit 

05/13/11 15:33 by JS 

05/ltVll 16:04 bv JS 

088 

(mls) 

0.02 

0.25 

Page l of 



Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0042 

Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

IOk ORO+ IOOppm Surr Cal. 

Calibration Smn 

DC M/Hexane 65:35 (RUC0022) 

I 

SERAS 

Expires: 

Prepared: 

Prepared By: 

Depanment: 

Last Edit: 

Lot Number: 

Serial dilution of RUE0041 + :!OJ.!L IS (RL'EOOJ7) TPH !CAL: 

Analytc 

Triacontane-d62 

Terphenyl-d 14 

Phenanthrcnc-d 10 

Perylene-d 12 

Oil Fingerprint 

Naphthulenc-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

n-Hexatriacontane-d74 

Chrysene-d 12 

Anthracene-d I 0 

Accnaphthene-d I 0 

Sa-Androstane 

I ,4-Dic hlorobenzene-d4 

Parent Standards used in this st1mdanl: 

SrandMd Description Prepared 

RUEOOJ7 500ppm Oil IS Mix 05!13/ 11 

RUE0041 20K DRO & 200ppm Surr. !CAL 505116/ 11 

SERAS-017-DTM-011413_3 

Prepared By 

John Syslo 

John Syslo 

CAS Number 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3l:l55-82-l 

Expires 

11113/ 11 

11/13/ 11 

11 113111 

05/16/11 

John Syslo 

Oil/Fingerprint Lab 

05/ 16/ lll6:15byJS 
NA 

Concentration Units 

100 ug/mL 

100 ug/mL 

10 ug/mL 

10 ug/mL 

10000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

100 ug/mL 

10 ug/mL 

100 ug/mL 

10 ug/mL 

Last Edit 

05/13/ 11 15:33 by JS 

05/ 16/ 1 I 16:04 bv JS 

Date 

089 

(mls) 

0.02 

0.5 
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Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0041 

20K ORO & 200ppm Surr. !CAL Stock 

Calibrarion Stan 

DCM/Hexane 65/35 (RUC0022) 

2 

AccuSrandard.l nc. 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

Lot Number: 

11/!3111 

05116ill 
John Syslo 

Oil/Fingerprint Lab 

05/16/1116:04byJS 
A9070l68 

Primary Source Diesel +Surrogate mixture tor DRO/TPH ICAL. Make serial dilutions and add IS: JS 

Analyte CAS Number Concentration Units 

Triacontane-d62 93952-07-9 200 ug/mL 

Terphenyl-d14 NA 200 ug/mL 

Oil Fingerprint 20000 ug/mL 

Anthracene-d I 0 1719-06-8 200 ug/mL 

Sa-Androstane 438-22-2 200 ug/mL 

Parent Standards used in this stllndard: 

Description Prt:pared Prepart:d Ry Expires Last Edit 

112 Diesel Fuel Mix 50,000 ppm I 0120109 John Syslo 04/J81J9 05!13111 16:18 by JS 

OilS Stock 05/13! II John 11/13/11 05/13/l! 15:13 JS 

I 

SERAS-017-DTM-011413_3 
090 

( mls) 

0.8 

0.2 

Pac:e 



Anal)·tical Standard Record 

ERT/SERAS Laboratory 

RUE0040 

Description: 

Standard Type: 

2000ppm TPH (IJRO) LCS Spike (2nd) 

Analyte Spike 

Expire:,: 

Prepared: 

Solvent: 

final Volume (mls): 

Vials: 

Vendor: 

DCM/Hexane 65:35 (RUC0022) 

20 

I 
AccuStandard,lnc. 

Prepared By: 

Department: 

Last Edit: 

Lor Number: 

Dilute 50K 2nd source Diesel Standard 25x \Vith DCM/Hexane : 
-= ROO~tL Rsj0107 into fV 20.0mL DCM!Hexane (RUC0022) = 2000ppm 

Analyte CAS Number 

Oil Fingerprint 

Parent Standards used in this standard: 

Standard Description Prepared Prepared Ry Expires 

RSJOI07 #2 Diesel Fuel LCS 'iO,OOOppm l0/20/09 John Syslo !0!15;19 

SERAS-017-DTM-011413_3 

11!13/ll 

05/13/ll 

John Syslo 

Oil/Fingerprint Lab 

05113/ll l7:09by.JS 
89030206 (2nd sourte diesel) 

Concentration Units 

2000 ugimL 

Last Edit 

10120!09 13:52 by JS 

091 

(mls) 

0.8 
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Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0039 

Dt"scription: 

Standard Type: 

400ppm DRO/TPH MDL Spike 

Analyte Spike 

Expires: 

Prepared: 

Solvent: DCM/Hexane 65:35 Prepared By: 

Final Volume (mls): 20 Department: 

Vials: Last Edit: 

Vendor: AccuStandard.l nc. Lot \'umher: 

Dilute I fiOpL of50,000ppm into 20mL DCM/Hex<Jne 

Analyte CAS Number 

Oil Fingerprint 

Parent Standards used in this standard: 

Standard Description Prepared Prepared !3 y Expires 

RS.IOI02 #2 Diesel Fuel Mix 50,000 ppm 10/20!09 John Svslo 04/18/19 

SERAS-017-DTM-011413_3 

II/ 13/I I 

05/1311 1 

John Syslo 
Oil/fingerprint Lab 

051!3111 16:22 by JS 
A9070 168 for DRO 

Concentration Units 

400 ug/mL 

Last Edit 

05/13/11 16: 18 by JS 

092 

(mls) 

0.16 

/ 

Page of 



Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

40ppm Oil Surrogate 

Surrogate Spike 

DCM/Hexane 65:35 
25 

SF:RAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0038 

Expires: 

Prepared: 

Prepareu By: 

Departm~nt: 

Last Edit: 

Lot "-"umber: 

Dilute 2000ppm RUE0036 (500~tL in 25mL) with DCM/Hexane 
Spike 500 ~tL per sample for FV of l.O mL 

Anal}te CAS Number 

Triacontane-d62 93952-07-9 

Terphenyl-d14 NA 

Anthracene-d 10 1719-06-8 

Sa-Androstane 438-22-2 

Parent Standards used in this standard: 

SERAS-017-DTM-011413_3 

]1/13/11 

05/!3/11 

John Syslo 
CENTRAL 

05113!11 15:42 by JS 
RUC00226 

Concentration Units 

40 ug/mL 

40 ug/mL 

40 ug/mL 

40 ug/mL 

s /]' 
Date 

093 

(mls) 

Page 



Description: 

Standard Type: 

Solvent: 
Final Volume (lllfs); 

Vials: 

Vendor: 

500ppm Oil IS Mix 

lntemal Standar 

DCM/Hexane 65:35 

2 

SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0037 

Expires: 

Prepared: 

Prepared Ry: 

Dt:partmenr: 

Last F:dit: 

I ot ]\'umber: 

Dilute 2000ppm TPH lS (RUE0035) and 2000ppm BNA IS (RTF0070) to 2.0mL 
spike 20pL per l.OmL extract. JS 

Aualyte 

Phenanthrcnc-d I 0 

Perylene-d 12 

Naphthalene-d8 

n-Tetradccane-d30 

n-Tetracosane-d50 

n-Hexatriacontane-d74 

Chryscnc-d 12 

Accnaphthene-d I 0 

l ,4-Dichlorobenzene-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

RTF0070 

RUE0035 

Stock SVOC Internal Std. Mix. 2(06/16/JO 

TPH IS Mix: 2000ppm: 3 Comp0105/13/ll 

SERAS-017-DTM-011413_3 

CAS Number 

NA 

NA 

NA 

J 6416-32-3 

16416-34-5 

NA 

NA 

3855-S2-I 

Prepared By Expires 

** Vendor** 

John Syslo 

I I /05/11 

11/13/11 

11/13/11 

0511311! 
John Syslo 

Oil/Fingerprint Lab 

05/13/ll 15:33 by JS 
DC'vt/Hcx LIMS# RUC0022 

Concentration Unils 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

Last Edit 

05105!1 I 12:51 by JS 

05113/11 15:10 by JS 

Date 

094 

(mis) 

Page I 

0.5 

0.5 



Analytical St:mdard Record 

ERT/SERAS Laboratory 

RUE0036 

Description: 

Standard Type: 

2000ppm Oil Surrogate Stock 

Surrogate Spike 

Expires: 

Pn:pared: 

Solvent: DCM;CS2 75:25 Prepared By: 

Final Volume 1mls): 50 Department: 

Vials: Last Edit: 

Vendor: REAC Lot Number: 

Mix of 4 neat surrogates for Oil Surrogate Stock. O.l g each 

Analytc CAS :\umber 

Triacontane-d62 93952-07-9 

Terphenyl-d 14 NA 

Anthraccnc-d 10 1719-06-8 

Sa-Androstane 43R-22-2 

Par·ent Standards used in this standard: 

Standard Description Prepan:d Prepared By Expires 

F0090 Neat Triacontane-d62 06!29109 John Sy~lo 06/26/19 

F0092 Neat o-Terphenyl-d14 06129!09 John Sy>lu 12/26/19 

1\eat Anthracene-d I 0 06129109 John Syslo 

:\eat 5 06/30109 John 

SERAS-017 -DTM-011413_3 

I !113/11 

05/13/11 

John Syslo 

Oil/Fingerprint Lab 

05!13/11 15:13 by JS 
REAC 

Concentration ll nits 

2000 ug/mL 

2000 ug/mL 

2000 ug/mL 

2000 ug/mL 

Last Edit 

06130109 13:27 by JS 

06!30!09 13:28 by JS 

095 

(mlsl 

O.l 

0.1 

0.1 

0.1 



Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0035 

Description: 

Standard Type: 

TPH rs Mix: 2000ppm: 3 Compounds 

Internal Standar 

Expires: 

Prepared: 

Solvent: DCM!CS2 4: I Prepared By: 

final Volume (mls): 50 Department: 

Vials: La~t Edit: 

Vendor: NA Lot Number: 

2000ppm 3 Compound IS Mix for TPH. To be mixed with BNA IS 

Analyte 

n-Tetradccane-d30 

n-Tetracosanc-d50 

n-Hexatriacontane-d74 

!•arent Standards used in this standard: 

Standard Description 

RSf0123 Neat D50-n-Tetradecane 

F0124 Neat f)74-n-Hexatriacontane 

F0126 Neat D30-n-Tetradecanc 

SERAS-017-DTM-011413_3 

Prepared 

06;30/09 

06/30/09 

06130109 

CAS Number 

Prepared By 

John Sy~lo 

John Syslo 

John 0 

16416-32-3 

16416-34-5 

Expires 

I 2/27/19 

12127119 

12/27119 

II 1131 II 

05/13/ll 

John Syslo 
Oil/Fingerprint Lab 

05/IJ/lll5:10byJS 
::-.lA 

Concentration Units 

2000 

2000 

2000 

Last Edit 

mg/Kg 

mg/Kg 

mg/Kg 

06130109 14:26 by JS 

06!30109 14:33 by JS 

JS 

096 

(mls) 

0.1 

0.1 

0.1 
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~~ 

COC# 

SERAS-0 1 7-02/0 1/12-000 1 

SERAS-017-02/08/12-0002 

SERAS-0 17-02/21/12-0003 

SERAS-0 17-02/23/12-0004 

072223 Conestoga-Rovers 

& Associates 

Attachment 01: Summary ofEnbridge Oil Samples Received: 02/01112-03/01112 

SampleiD 

SERA S-O 17-0001 

SERAS-017-0000 

SERAS-0 17-0002 

SERAS-017-0003 

SERAS-0 17-0004 ** 

SERAS-0 17-0005 
SERAS-017-0006 

SERAS-017-0005 
SERAS-0 17-0006 

Date Analysis Date 
Received Requested Analyzed Matrix I Sample Description 

2/1/2012 TPH 2/2/2012 This was one of two 5 gallon buckets recieved that contained water and rever sediment. The bucket was 3/4 full 
and the aqueous/sediment layer was approximately equal. 
The dried sediment was extracted and analyzed on 2/2/12 for TPH. 

This sample is referred to as the "skimmed" oil. !took a one liter beaker and grabbed a subsample ofthis bucket which resulted in -300mL <ifsediment 

and bottom debris topped with -500mL water. 1 skimmed a small quantity <if the visible product that floated to the surface and placed it in 1JimL of 

DCMhexane and analyzed this for fingerprint analysis. I did not obtain a weight for the "skimmed" product. This sample is referred to as either the 

"skimmed" product or sample OOX in some of the chromatograms since it was not officially logged in on a COC. 

2/1/2012 TPH 

2/21/2012 TPH* 

fingerprint 

2/23/2012 TPH* 

fingerprint 

3/1/2012 fingerprint 

2/15/2012 

2/27/2012 

2/27/2012 

3/1/2012 

The sediment of this sample was extracted on 2/14/12 and analyzed for TPH on 2/15/12. The fingerprints of this 

sample and the TPH were compared to SERAS-017-0001 

Pure product: Called "product of recovered oil in tank". Mobile black liquid with characteristic odor of"crude" 

oil. Was not analyzed for TPH since it was product. Analyzed 2/27/12 for fingerprinting. 

The matrix indicates "pure product" but the sample was an emulsion of thick black product and fine silt. When 

the product was separated from the water/silt, it was a thick-black-viscous product. It was analyzed on 2/27 for 
fingerprinting, but not TPH since the TPH/silt was not the issue. Also referred to as "tar from excavation" 

These two samples were recieved as duplicates in 40mL VOA vials on the Conestoga-Rovers chain of custody. 
The SERAS numbers were assigned to the sample numbers listed on the COC and information is provided below: 

is Sample No. WCS-6B-072223-092910-JPS-KA-002-20. two bottles recieved with custody seal # 701795. This is a mobile-black crude oil sample. 
is Sample No. CL-6B-072223-092710-JPS-KA-001-33. two bottles recieved with custody seal # 701688. This is a mobile-black crude oil sample. 

Both of these samples were analyzed on 3/1/12 for fingerprint analysis. 

* Chain of custody indicates TPH analysis. These were samples contained pure product and fingerprint analysis was performed. 
** This oil from this sample was processed and used to perform the biode!,>radation studies. 

Summary of Additional Analytical Work Performed: Biodegradatation Studies: 03/01112-04/18/12 

On 03;0712012 a portion <ifsample SERAS-017-0004 was processed to remove all silt, debris, water, and baked at 125for 1 hour degrees to simulate autoclaving. Approzximately 6.5 grams was delivered to 

the SERAS microbiology lab to perji>rm degradation studies. A UCMS J7>H calibration range was performed on 03 22/2012 using the processed oil, and TPH results calculated using the "site" oil. 

Date Analysis Date 
COC# #of Samples Received Requested Analyzed Comments 

SERAS-0 17-03/15/12-0005 7 3/19/2012 TPH *** 3/23/2012 Day 0 Samples of biodegradation study. Results in Table 1.0. 

SERA S-O 17-03/22/12-0006 6 3/22/2012 TPH *** 3/23/2012 Day 14 Samples of biodegradation study. Results in Table 2.0. 
Ajier reviewing the Day 0 and Day/4 J1>Jl results, gravimetric analysis was perfomed on 2 select Day 0 and Day 14 samples to obtain infi>rmatiun concerning the asphaltene content, Table 2.1 

shows the TP!l as calculated using the <;CMS system and TPH calculated by gravimetric analysis of the TPH extract for the two selected samples. 

SERAS-0 17-04/06/12-0007 7 4/12/2012 TPH *** 4/18/2012 Day 28 Samples of biodegradation study. Results in Table 3.0 

*** TPH analysis was performed using SERAS GC/MS TPH Method# 1841 and additional fingerprint chromatograms were submitted to supply visual evidence of degradation. 
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EPAIERT 

SERAS, Edison, NJ 

EPA Contract Number : EP-W-09-031 

v.JO~ R )OJ.OO I 
Lab # Sample # Location 

( 'I ' . I 
SERAS-017-0001 275-44-21 

Analyses 

TPH-DRO 

CHAIN OF CUSTODY RECORD 

Site#: SERAS-017 

Contact Name: T. Ferrell Miller 

Contact Phone:  

- - . 
Matrix 

River 
Sediment 

' -~ 
I .----

. ---------
. ~- . · 

-~ 
Special Instructions: 

Items/Reason \ Relinquished by Date I Receiv~d by_ _ : _ Date 

J}l/t'c!-7'£~!,)./ 1/12 

Time 

I --

l Collected 

I -
! 1/31/2012 

No: SERAS..Q17 -02/01/12-0001 

Numb Container 
Coni 

1 68-oz: HOPE 

l :Jb: SERAS laboratory 

lab Phone: 732-32 1-4212 

i Preservative 1 MS/MSD 

None 1v 

'I SAM-PLES TRANSFERRED FROM 

1 CHAIN OF CUSTODY# 



US EPA/ERT (Edison) 
Oil Spill Response Support 

Report To: 

US EPA/ERT (Edison) 

Harry Allen 

2890 Woodbridge Avenue 

Edison, NJ 08837 

Phone: (732) 321-6747 

Fax: (732) 321-6724 

Date Due: 02/22/12 17:00 (15 day TAT) 

Received By: 

Logged In By: 

Lawrence Martin 

Lawrence Martin 

Samples Received at: 2J°C 

Custody Seals No 

Contamers Intact Yes 

COC/Labels Agree Yes 

Preservation C'ont1r No 

Analysis 

Received On Ice No 

Due 

WORK ORDER 

R202001 
ERT/SERAS Laboratory 

Project Manager: Vinod Kansal 

TAT 

Project Number: SERAS-017 

Invoice To: 

US EPA/ERT (Edison) 

Alan Humphrey 

2890 Woodbridge Avenue 

Edison, NJ 08837 

Phone :(732) 321-6748 

Fax: (732) 321-6724 

Date Received: 

Date Logged In: 

Expires 

02/01112 12:35 

02/01112 12:35 

Comments 

R202001-01 SERAS-017-0001 [Soil) Sampled 01/31/12 00:00 Eastern 275-44-21 

Fingerprint 02/01112 16:00 8 02/07/12 00:00 

Reviewed By Date 

SERAS-017-DTM-011413_3 

Printed: 6/1/2012 4:37:43PM 

Page I of I 

0100 



0 .... 
0 .... 

EPA/ERT 

SERAS, Edison, NJ 

EPA Contract Number: EP-W-09-031 

r*P~~8?D2-rt£J! 
Ia! SERAS-017 -0002 i 275-45-34 

l 

----

------ ----~ 

---- --- ----
' 

---

_,--

~ 
~--

~--
1---

-----
Analyses 

-··--
TPH-DRO 

_,___ 
! ----....., 

CHAIN OF CUSTODY RECORD 

Site#: SERAS-017 

Contact Name: T. Ferrell Miller 

C t ct Ph  on a one: 

---------
Matrix Collected 

[River 
Sediment 

2/8/2012 

-

--- - CY'>'I ---i 

- ~ ;l.lt'.l n...-~--
..><: 

- ---- ---- -----------___.r 

No: SERAS-017 -02/08/12-0002 

Lab: SERAS Laboratory 

L b Ph · 732 321 4212 a one. - -
-· I ......... " .. r""'·o -, Numb Container 

Cont 

68-oz HOPE 1 None Y 

' ~ 
~ 

I --- ' 

~ 
..-.. 

k---: [[\\ ll:s~l~U l\YJ~ n 
II J 

I ir.· 

II CCL1 
l I~ J 1 Lt 201/ I 

~- """ ......._ __ 
-~ 

bo, 

----i I -------r- - ---- ----
Instructions: 

SAMPLES TRANSFERRED FROM ==~I 
CHAIN OF CUSTODY# 

---------------------------------------------------------------------------~-

I Items/Reason Relinquished by Date Received by Date Time Items/Reason Relinquished By Date \\ Received by I Date Time 

~~ ,,, .. 777-.~k. :k/r-Jt2. -zMMh --:?1.. ..;;,_ 
).j~/1:1. '5':01 Atljlfng_lvc;t S ~-~ ';)/15//.)., ~--·~~ ~\1~\t} 14:1_ 

/I" !l!.. d" , 
/ ./ --~ -----

-

! 
I --

I 
~-- -··· _j_ 

""'-



US EP AlERT (Edison) 
ect: Oil Spill Response Support 

Report To: 

US EP AlERT (Edison) 

Harry Allen 

2890 Woodbridge Avenue 

Edison, NJ 08837 
Phone: (732) 321-6747 

Fax: (732) 321-6724 

Date Due: 02129112 17:00 ( 15 day TAT) 

Received By: 

Logged In By: 

Lawrence Martin 

Lawrence Martin 

Samples Received at: 23oc 

Custody Seals No 

Containers Intact Yes 

COC/Labels Agree Yes 

Preservation Con fir No 

Analysis 

Received On Ice No 

Due 

WORK ORDER 

R202008 
ERT/SERAS Laboratory 

TAT 

Project Manager: Vinod Kansal 
Project Number: SERAS-017 

Invoice To: 

US EPAIERT (Edison) 

Alan Humphrey 

2890 Woodbridge A venue 

Edison, NJ 08837 
Phone :(732) 321-6748 

Fax: (732) 321-6724 

Date Received: 

Date Logged In: 

Expires 

02/08/12 15:43 

02108112 15:43 

Comments 

R202008-01 SERAS-017-0002 [Soil) Sampled 02108112 00:00 Eastern 275-45-34 

02/08/12 16:00 8 02/15/12 00:00 

Reviewed By Date 

SERAS-017-DTM-011413_3 

Printed: 61112012 4:40:03PM 

Page of I 

0102 



() ... 
() 
w 

Page 1 of 1 

EPAIERT CHAIN OF CUSTODY RECORD 

Site#: SERAS-017 

Contact Name: T. Ferrell Miller 

Contact Phone:  

No: SERAS-017 -02/21/12-0003 
SERAS, Edison, NJ 

EPA Contract Number: EP-W-{}9-031 

.VQ#= .R )_O_J_~l,_ ·--__ 

Lab: SERAS laboratory 

Lab Phone: 732-321-4212 

; Lab # · Sample # ! Location : Matrix ! Collected 

' i ; 
-- L....__ __ _ __ ___ ___ _ __ -- -- -- · --- - - - ______ ,: _ 

1 Pure Oil · 212112012 · : --se-RAS~1 7-0oo3 _____ ! 2i5-55=o5 i TPH-DRO 

Numb Container 
Cont • 

1 2oz amber 

Preservative 

4C 
. Source , -- --- ---;-·-- ·------ ---·:-·----- --- -------- -t- -- -- --· .. , ___ - ---.: --- -- - ----· --- .. . --- -. ·--

-.. ______ ----:-~=~--~~--~~--==-=--=~=~~= ==~--~·~-==-=r=-==~· ~=~~=--~~-~~=~-~= - ---_; . 1 . 

-- - ··- -- - .. - -- - - -- - --+ ----

----- ---- --·---- -- ---- ------ -- ~-- - · ----{------ -- --. 
i - --- .. .. - - -------1- - ----- ---- - --- -
1 

- -+ 
·-- __ _______ .(. _ _: _, ____ _ __ 

- - ~·----c~ 

: - ~- -:- - ~::_~:__:}__- =-:_-_ ~:~ ~ =:=t= :T= ~- :+- -~-----·- · ... 

i MSIMSD 

I ' ' ' : -.....____ 

... -~-_-__ ?=-._-+; -_ --==-~=~=-==~- - --~==+=· --- ~- ~~~~~=-~==-- ~~-~~--~~-- ~~---~~---·--~- ~-- ~-- - - - ----~·-~~ 
- - - -- --- ----- - - - -- · -------- --- - --- ~- S-AM-PLE-S TRANSFERRED FROM 

Special Instructions: TPH and fingerprint analysis are requested. CHAIN OF CUSTODY # 

- - - - - ----- - ---- ------ - ---- - _! _______ - - - - - - - --- - - - ------- - --- - --- - -

- -~~112~~~~n-=:t- ~~~iru~~i~ ! ~~:;j~ived by Date . Time +t__!tem~~~-~n ~i~~~~~~~~~I-- Da_t~~T-=~~~;-~~~~- ~.T~~o~a.t~- - . ~~l!~e 

. . _1 _ _/~_':_': _ ~!··~ i /.f~ : =---~ ~"'-~f_.Jt(I-?:}!L'3_0 , i/tltff?m9.}pt5 ' .. ~ _ .. -~~~~;~(l_l.~ __ rjJ~ __ __ ;;;I..-·b1._ ~Cf/~r :.::-r-. · · ~~-. :::"-~ · 1 . . 7t:1~ -r< . 
: : ~ ; ! : ; ' ' 

I , 

· ··------~--- - ·-- -- __ ...i_ _ __ __ ---t--- --- ------ ---:-----: - - ---- ~1 -~ ----- -- -- ----: --------- -- -- ---- ····t --·-- - ----4 - - -- -- - --- - ----- - · 
i 
I 

I : 
, ___ __ - - - - -------· j ----'-- - - - . _l_ ' ...L... - -t-·-------- ------ ·- -r . .. ·- --- - - -1 - -- · ---- - - ··-. ----- -------- .. ---·· ------ -------·· ·--r- -------; --- -l-i ----- ·------- \ : 

. ---· __ : ___ -. - ---- - -. ---~- - - ___ . ___ l___ -- ---- -- ---~-----~ -- ____ _j __ ~ -- .. ---- -- -- ---'--- -- ----- -- ·- - ---
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Page 1 of 1 

EPAIERT 

SERAS, Edison, NJ 

EPA Contract Number: EP-W-09-031 

lab # · Sample # :Location 

SERAS-017 -0004 '275-56-24 

CHAIN OF CUSTODY RECORD 

Site #: SERAS-017 

Contact Name: T. Ferrell Miller 

Contact Phone:  

2/23/2012 

No: SERAS-017 -02/23/12-0004 

2 oz amber 

lab: SERAS laboratory 

Lab Phone: 732-321-4212 

· Preservative MS/MSD 

i-
,4 c y 

~ SAMPLES TRANSFERRED FROM 
~- --- ---- -----

• Sped" lo.truct;o"' PI""" 'M'"' tho "mp:: TPH:o=t~dfi"9"Prio~o"""~ -- _IS_ e ( < .. "' L f"''""I:x:-~;~J.OF CUSTODY • 

. _~terns/Reason--· ~eii~quished by -~!~-~J-=~e~~~!>!' ___ _L oale=;:_Ti~:_Jf _l!ems!~~as~~=I~~~~-By~ ; · Date- ; R~~iv_~ by 

'1 "~ T :;z.__ ~ 
1 
2J:>:;i~~Jl3Ji£L6~ro4tt fl/.11f}gt~.s~Elzr~;.;.~5;;-t)J;ri 

' - --~---·---

--- ----,.---- -~- ·-·l 

Date ·Time 
. r 

~k:J.~~ /(r'~ 



US EPA/ERT (Edison) 
Oil Spill Response Support 

Re!lort To: 

US EPA/ERT (Edison) 

Harry Allen 
2890 Woodbridge Avenue 

Edison, NJ 08837 
Phone: (732) 321-6747 

Fax: (732) 321-6724 

Date Due: 03113/12 17:00 ( 15 day TAT) 

Received By: 

Logged In By: 

Lawrence Martin 

Lawrence Martin 

Samples Received at: 23°C 

Cuswdy Seals No 

Containers Intact Yes 

COC/Labels Agree Yes 

Preservation Contir No 

Analysis 

Received On Ice No 

Due 

WORK ORDER 

R202016 

ERT/SERAS Laboratory 

TAT 

Project Manager: Vinod Kansal 
Project Number: SERAS-017 

Invoice To: 

US EPA/ERT (Edison) 

Alan Humphrey 
2890 Woodbridge Avenue 

Edison, NJ 0883 7 

Phone :(732)321-6748 

Fax: (732) 321-6724 

Date Received: 

Date Logged In: 

Expires 

02/21/12 16:07 

02/21/12 16:07 

Comments 

R202016-01 SERAS-017-0003 [Oil) Sampled 02/21112 00:00 Eastern 275-55-05 

Fingerprint 02/22112 16:00 8 02/28/12 00:00 

R202016-02 SERAS-017-0004 [Oil) Sampled 02/23/12 00:00 Eastern 275-56-24 

Oil Fingerprint 02/22il2 16:00 8 03/01112 00:00 

Reviewed Fly Dale 

SERAS-017-DTM-011413_3 

Printed: 6/1/2012 4:37:41PM 

l of l 

0105 



0 .... 
0 
0. 

White 
Yellow 
Pink 
Goldenrod 

/./ -Fully Executed Copy 
-Receiving Laboratory Copy 
-Shipper Copy 
-Sampler Copy 

REFERENCE NUMBER: ., 

~ lJ2 Bm.ff\PWl9 
C>ld'd~ 

REMARKS 

HEALTH/CHEMICAL HAZARDS 

SAMPLE TEAM: 

Qros-n N.\jj\Q N«.?cRA 25320 



WORK ORDER Printed: 6/1/2012 4:37:40PM 

US EPA/ERT (Edison) 
Enbridge Oil Spill 

Report To: 

US EP AlERT (Edison) 

Alan Humphrey 

2890 Woodbridge Avenue 

Edison, NJ 08837 

Phone: (732)321-6748 

Fax: (732) 321-6724 

Date Due: 03122112 17:00 (15 day TAT) 

Received By: 

Logged In By: 

Lawrence Martin 

Lawrence Martin 

Samples Received at: 23°C 

Custody Seals No Received On Ice 

Containers Intact No 

COC/Labcls Agree No 

Preservation Contir No 

Analysis 

No 

Due 

R203003-01 Does Not Exist [Other) S 

003-02 Does Not Exist 

R203003 
ERT/SERAS Laboratory 

TAT 

Project Manager: Vinod Kansal 
Project Number: SERAS-017 

Invoice To: 

US EPA/ERT (Edison) 

Alan Humphrey 

2890 Woodbridge A venue 

Edison, NJ 0883 7 

Phone :(732) 321-6748 

Fax: (732) 321-6724 

Date Received: 

Date Logged In: 

Expires 

03/01/12 14:21 

03/06/12 14:21 

Comments 

03/05/12 00:00 Eastern 

03/05/12 00:00 Eastern 

R203003-03 SERAS-017-0005 [Other] Sampled 02/22/12 00:00 Eastern WCS-68-072223-09291 0-JPS-KA-002-20 

Oil Fingerprint 03/01/12 16:00 8 02/29/12 00:00 

R203003-04 SERAS-017-0006 [Other) Sampled 02/22/12 00:00 Eastern C L-68-072223-092 71 0-JPS-KA -00 1-33 

Oil Fingerprint 03/01112 16:00 8 02/29/12 00:00 

Reviewed By Date 

SERAS-017-DTM-011413_3 0107 

Page l of I 
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() 
co 

Page 1 of 1 

EPAIERT 

SERAS, Edison, NJ 

EPA Contract Number: EP-W-09-031 

\t.Lo* R lO 30 t \ 
!L.3b # 

·------
1 Sample# Location 

f 
01 

SERAS-017-0007 I 275-78-10 

i 

Oj 
SERAS-0 17-0008 1275-78-11 

0) 
SERAS-0 17-0009 1275-78-12 

ot-t 
SERAS-017-0010 • 275-78-13 

I OS SERAS-017-0011 '275-78-14 

------ -·· 

OG SERAS-017-0012 i 275-78-15 

' -- --

07 SERAS-017 -0013 1275-78-16 

~ ---·--

Analyses 

TPH-DRO 

TPH-DRO 

TPH-DRO 

TPH-DRO 

TPH-DRO 

TPH-DRO 

TPH-DRO 

CHAIN OF CUSTODY RECORD 

Site#: SERAS-017 

Contact Name: T. Ferrell Miller 

Contact Phone:  

Matrix 

: Nutrient 
Medium 

Nutrient 
Medium 

Nutrient 
Medium 

Nutrient 
Medium 

' Nutrient 
Medium 

Nutrient 
Medium 

Nutrient 
Medium 
----

Collected Numb 
Cont 

316/2012 1 

316/2012 1 

31812012 1 

318/2012 1 

3/8/2012 1 

318/2012 1 

3114/2012 3 

No: SERAS-017 -03/15/12-0005 

Container 

4-oz. amber 

4-oz.amber 

4-oz. amber 

4-oz. amber 

4-oz. amber 

4-oz. amber 

4-oz. amber 

----

Lab: SERAS Laboratory 

Lab Phone: 732-321-4212 

:wsD~ Preservative 

formaldehyde 

formaldehyde N 
·--- -i 

·-·-

formaldehyde N 

formaldehyde N 

·-·-
formaldehyde N 

formaldehyde N 

formaldehyde 

~-=1 ----- -r:r/'1 --f--" 
., 

------~ ------

-· --:-. ----- ___ 3hs./12.. -------l. ---- - - ---

Special Instructions: Each sample contains 65 mL (nutrient medium),10 mL methylene chloride, 6.5 mL 37% v/v formaldehyde 
and 200 mg TPH. Extract the entire sample. Please use sample SERAS-017-0013 for matrix, matrix spike and matrix spike 
duplicate analyses. 

- _J 
i 

---==-- --r--
'-· ·-

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY# 
-------1 

_ _j 

Items/Reason Relinquished by Date Received by Date I Time Items/Reason Relinquished By Date 
.. 

~~OJt~o.- -,:t,~ 13/ t~/11-
-· 

' 

~ 
I 

5/IC./12 ~;~ 
P" ; 

' 
--

r-·-·--· . -

----· ----· ----- -



WORK ORDER 

R203011 
ERT/SERAS Laboratory 

t: US EPA/ERT (Edison) 
Bioremediation Support for Oil 

Project Manager: Vinod Kansal 
Project Number: 0-017 

Report To: Invoice To: 

US EP AlERT (Edison) 

Harry Allen 

US EPA/ERT (Edison) 

Harry Allen 

2890 Woodbridge Avenue 

Edison, NJ 08837 

2890 Woodbridge A venue 

Edison, NJ 08837 
Phone: (732) 321-6747 
Fax: (732) 321-6724 

Phone :(732) 321-6747 
Fax: (732) 32!-6724 

Date Due: 

Received By: 

Logged In By: 

04/06/12 17:00 (15 day TAT) 

Lawrence Martin 

Lawrence Martin 

Samples Received at: 23°C 

Custody Seals No 

Containers Intact Yes 

COC/Lahcls Agree Yes 

Preservation Conlir 1\;o 

Analysis 

Received On Ice No 

Due 

Date Received: 

Date Logged In: 

TAT Expires 

R203011-01 SERAS-017-0007 [Water) Sampled 03/06/12 00:00 Eastern 

Fingerprint 03116112 16:00 8 03/13/12 00:00 

R203011-02 SERAS-017-0008 [Water) Sampled 03/06/12 00:00 Eastern 

Oil Fingerprint 03/16112 16:00 8 03/13/12 00:00 

R203011-03 SERAS-017-0009 [Water) Sampled 03/08/12 00:00 Eastern 

Oil Fingerprint 03/16112 16:00 8 03/15/12 00:00 

R203011-04 SERAS-017-0010 [Water) Sampled 03/08/12 00:00 Eastern 

Oil Fingerprint 03/16/12 16:00 8 03/15/12 00:00 

R203011-05 SERAS-017-0011 (Water] Sampled 03/08112 00:00 Eastern 

Oil Fingerprint 03/16112 16:00 8 03/15112 00:00 

R203011-06 SERAS-017-0012 [Water) Sampled 03/08/12 00:00 Eastern 

Oil Fingerprint 03116/12 16:00 8 03115112 00:00 

R203011-07 SERAS-017-0013 [Water} Sampled 03/08/12 00:00 Eastern 

Oil Fingerprint 03/16/12 16:00 8 03/15/12 00:00 

Reviewed By Dale 

SERAS-017 -DTM-011413 _ 3 

03116112 09:49 

03/19/12 09:49 

Comments 

275-78-10 

275-78-11 

275-78-12 

275-78-13 

275-78-14 

275-78-15 

275-78-16 

Printed: 6/1/2012 4:37:40PM 

Pagel of I 

0109 



0 ... ... 
0 

EPAIERT 

SERAS, Edison, NJ 

EPA Contract Number: EP-W-09-031 

--·---- ----------· 
lab# i Sample# I location 

I I 

I SERAS-017-0014 275-82-07 ' 01¢.: ~-
~Q)· . SERAS-017-0015 275-82-08 

Q SERAS-017-0016 275-82-09 
I .3 I 

01-( 
SERAS-017 -0017 275-82-10 

----"-

OS SERAS-017 -0018 275-82-11 

0(:. I SERAS-017-0019 275-82-12 

- --- --------., ----!-- ---
f--

- ---- ---

~ 
~=~ -

Analyses 

TPH-DRO 

TPH-ORO 

TPH-DRO 

TPH-ORO 

TPH-DRO 

TPH-DRO 

t---

--

CHAIN OF CUSTODY RECORD 

Site#: SERAS-017 

Contact Name: T. Ferrell Miller 

Contact Phone:  

'Matrix 

Nutrient 
i Medium 

i Nutrient 
1 Medium 

Nutrient 
Medium 

Nutrient 
Medium 

Nutrient 
Medium 

Nutrient 
Medium 

~ rFl!l ---- ----- --71 'f-""1'~ 

I 

---- ----:-c-
Collected Numb 

Cont 

3/20/2012 1 

3120/2012 1 

3/22/2012 ,1 

3/22/2012 1 

3/22/2012 1 

3/22/2012 1 

- -----
r-- - --

No: SERAS-017 -03/22/12-0006 

lab: SERAS Laboratory 

Lab Phone: 732-321-4212 

~.---- --- ------

l 
Container f ........ ,lve 

MS/MSD 

4-oz. amber formaldehyde N 

I -~--- --------- ---
4-oz. amber formaldehyde N 

formaldehyde--
--::-o---

4-oz. amber N 

-- ----
4-oz. amber formaldehyde N 

4-oz. amber formaldehyde N 

4-oz. amber formaldehyde N 

I - ------=:::::::::::: ---------
-

--- --

---__ ,__ 
---

-r--

Special Instructions: Each sample consists of 65 ml water (nutrient medium), 10 ml methylene chloride, 6.5 ml 37% v/v 
formaldehyde and 200 mg TPH. Samples SERAS-017-0018 and SERAS-017-0019 contain 17.5 ml methylene chloride rather 
than 10 mi. 

I SAMPLES TRANSFERRED FROM_ __ ~-----~ 
' CHAIN OF CUSTODY# --- _ _j 

---------------------------------------

Time : 1 Items/Reason Relinquished by Date Received by 
--~-+---L--

Items/Reason Date 



WORK ORDER 

R203015 
ERT/SERAS Laboratory 

US EP AlERT (Edison) 
Bioremediation Support for Oil 

Project Manager: Vinod Kansal 
Project Number: 0-017 

Report To: Invoice To: 

US EPA/ERT (Edison) 

Harry Allen 

US EPA/ERT (Edison) 

Harry Allen 

2890 Woodbridge Avenue 

Edison, NJ 08837 

2890 Woodbridge Avenue 

Edison, NJ 0883 7 

Phone: (732) 321-6747 

Fax: (732) 321-6724 

Phone :(732) 321-6747 

Fax: (732) 32!-6724 

Date Due: 

Received By: 

Logged In By: 

04/12/12 17:00 ( 15 day TAT) 

Lawrence Martin 

Lawrence Martin 

Samples Received at: 2J°C 

Custody Seals No 

Containers Intact Yes 

COC/Labels Agree Yes 

Preservation Con fir No 

Analysis 

Received On lee No 

Due 

Date Received: 

Date Logged In: 

TAT Expires 

R203015-01 SERAS-017-0014 [Water] Sampled 03/20/12 00:00 Eastern 

Fingerprint 03/22/12 16:00 8 03/27/12 00:00 

R203015-02 SERAS-017-0015 [Water] Sampled 03/20112 00:00 Eastern 

Oil Fingerprint 03/22/12 16:00 8 03/27/12 00:00 

R203015-03 SERAS-017-0016 [Water] Sampled 03/22/12 00:00 Eastern 

Oil Fingerprint 03/22/12 16:00 8 03/29/12 00:00 

R203015-04 SERAS-017-0017 [Water] Sampled 03/22/12 00:00 Eastern 

Oil Fingerprint 03/22/12 16:00 8 03/29/12 00:00 

R203015-05 SERAS-017-0018 (Water] Sampled 03/22/12 00:00 Eastern 

Oil Fingerprint 03/22/12 16:00 8 03/29/12 00:00 

R203015-06 SERAS-017-0019 [Water] Sampled 03/22112 00:00 Eastern 

Oil Fingerprint 03/22/12 16:00 8 03/29/12 00:00 

Reviewed By Date 

SERAS-017-DTM-011413_3 

03/22/12 15:28 

03/22/12 15:28 

Comments 

275-82-07 

275-82-08 

275-82-09 

275-82-10 

275-82-11 

275-82-12 

Printed: 6/112012 4:37:39PM 

Pagel of l 

0111 



r --

Page 1 of1 

EPAIERT 

SERAS, Edison, NJ 

EPA Contract Number: EP-W-09-031 

-
Lab# I Sample# !Location 

i i 
I SERAS-017 -0020 1275-89-06 

01 i 

Analyses 

TPH-DRO 

CHAIN OF CUSTODY RECORD 

Site#: SERAS-017 

Contact Name: T. Ferrell Mmer 

Contact Phone:  

Matrix 

Nutrient 
Medium 

Collected 

41312012 

No: SERAS-017-04106112..0007 

Numb ' Container 
Cont

1 

1 ~amber 

Lab: SERAS laboratory 

Lab Phone: 732-321-4212 

· Preservative , MSIMSD 

i 
i formaldehyde N 
I I 

I 
I I -"--------< I SERAS-017 -0021 \275-89-07 I TPH-DRO Nut{ient 41312012 1 ~~amber formaldehyde jN I 

D~ ' i Medium I l l StRAS-017 -0022 275-89-08 I TPH-DRO Nubient 41512012 1 \4-oz. amber formaldehyde \N I 

03 Medium I ! 
I '1 I SERAS-017-0023 275-89-09 I TPH-DRO Nubient 41512012 

\ 

1 4-oz. amber I formaldehyde !N I 
I 

I ! 0 I Medium i 
I SERAS-017-0024 I 275-89-10 TPH-DRO Nutrient 41512012 

I 1 i 4-oz. amber formaldehyde ) N i 
OS i I Medium I 

O " 1 SERAS-017-0025 
275-89-11 TPH-DRO Nutrient 41512012 1 \ 4-oz. amber formaldehyde ,N l Medium I 

I ------._, i __.-J--- I 

i l ------:-- I ---1- I ~ 
I I 

I 

l 1---- "r~ -~ i 

\ 

; 

' I ---- 1-- --!---" ~ --- I -r--- I 
I 

1 ---- -II-' - 1-------L i ' I 

I l ---- ; ----!--- l ~ I I ---· i I 

Special Instructions: Each sample contains 65 ml water (nutrient medium), 10 ml methylene chloride, 6.5 ml37% vlv 
formaldehyde and 200 mg TPH. SERAS-017 -0025 contains 15 ml methylene chloride instead of 10 ml. 

I ~ 

SAMPLES TRANSFERRED FROM 

CHAIN OF CUSTODY# 

.... 

L___ __________________________________________________________________ L_ ________________ _ 

~eason I Relinquished by I Date I Received by Date Time I 

\, ~~~ \ -r: "J..~~~'+i~l~>\~fWJ, fJ;ool 

I I Iii i i i ~ I a"n 1 0 .....: 

Relinquished By 1 Date __j_ 

!rl) E C fE U ,,-IE ~ 
'&,j -, 

1"1 

Received by ! Date 
1 Time: 

I 

I i 

~-
: 

I 
i 
1-- I 

----1 

! I 

i \ _j 

~ 

Hems/Reason 

I I I I I : -Nil "' "'' 

i ----1-i __ j_i ___ __jl--+--+-t---J-..:.ti~P--~(\-...... -6!!!~~----+---L-
1 I I I I 0\l. ,)_ 

v I 



US EP A/ERT (Edison) 
Bioremediation Support for Oil 

Report To: 

WORK ORDER 

R204002 

ERT/SERAS Laboratory 

Project Manager: 
Project Number: 

Invoice To: 

Vinod Kansal 
0-017 

US EPA/ERT (Edison) 

Harry Allen 

US EPA/ERT (Edison) 

Harry Allen 

2890 Woodbridge Avenue 

Edison, NJ 08837 

2890 Woodbridge Avenue 

Edison, NJ 08837 

Phone: (732) 321-6747 

Fax: (732) 321-6724 

Phone :(732) 321-6747 

Fax: (732) 321-6724 

Date Due: 

Received By: 

Logged In By: 

04/27!12 17:00 (15 day TAT) 

Lawrence Martin 

Lawrence Martin 

Samples Received at: 2J°C 

Custody Seals No 
Containers Intact Yes 

COC'ILabels Agree Yes 

Preservation Contir No 

Analysis 

Received On Ice No 

Due 

Date Received: 

Date Logged In: 

TAT Expires 

R204002-01 SERAS-017-0020 )Water) Sampled 04/03/12 00:00 Eastern 

04/06/12 16:00 8 04/10/12 00:00 

R204002-02 SERAS-017-0021 [Water) Sampled 04/03/12 00:00 Eastern 

Oil Fingerprint 04/06/12 16:00 8 04/10/12 00:00 

R204002-03 SERAS-017-0022 [Water) Sampled 04/05/12 00:00 Eastern 

Oil Fingerprint 04/06/12 16:00 8 04/12/12 00:00 

R204002-04 SERAS-017-0023 [Water) Sampled 04/05/12 00:00 Eastern 

Oil Fingerprint 04/06/12 16:00 8 04/12/12 00:00 

R204002-05 SERAS-017-0024 [Water) Sampled 04/05/12 00:00 Eastern 

Oil Fingerprint 04/06/12 16:00 8 04/12/12 00:00 

R204002-06 SERAS-017-0025 [Water) Sampled 04/05/12 00:00 Eastern 

Oil Fmgerprint 04/06/12 16:00 8 04/12/12 00:00 

Reviewed By Date 

SERAS-017 -DTM-011413 _ 3 

04/06/12 12:22 

04/06/12 12:22 

Comments 

275-89-06 

275-89-07 

275-89-08 

275-89-09 

275-89-10 

275-89-11 

Printed: 6/1/2012 4:37:38PM 

I of 

0112 



SERAS-017-DTM-011413_3 
0113 



Logbook# SERAS-1-0121 

Page 41 

SERAS, GC/MS Injection Log 
..,...,A''-''"' II" S/N#'s US10915004/US90432092 

ft L Metllocl File: 

··-~w....-x.u...------------lnj. Volume: 
..,..iii/DI,te: _ _.::!.~~------------- Analyst: 

Reviewed By: Dille Cllecked: 

'A""/7&~ 1.-r= ~~7~ 

SERAS-017-DTM-011413_3 

85-\1-l( 

0114 



Logbook # SERAS-1-0121 

Page 42 

SERAS, GC/MS Injection Log 
IJ'LIJl'-'n. ll" S/N#'s US10915004/US90432092 

-.:....:..:~...:sz:u.L..--L='-'--~..:s...:...-+----- Method File: 

··----4!0:-rJL4-------------- IDj. Volume: 
li-l:r~•te: __ ~~~------------- Analyst: 

Date Checked: 

SERAS-017-DTM-011413_3 

C"5-U-I( 

0115 



Logbook# SERAS-1-0121 

Page 72 

SERAS, GC/MS Injection Log 
System: "SLICK II" S/N#'s US10915004/US9043209l 

.&.......~:r-:-:~.:::-+lo,:;:.::c...u----------- Metllod File: 

·-.-.:::..-....Y.::r---.-..-::-r--4-4---------lnj. Volume: 
Ju•;lysJJ.IDtllt':~~~~L~<---~il:!l~-------An•lyst: 

SERAS-017-DTM-011413_3 0116 



Logbook# SERAS-1-0121 

Page 73 

SERAS, GC/MS Injection Log 
GC/MS s;:.7m: "SLICK II" S/N#'s US1091S004/US90432092 

jed N•me: vac {(.A QO .. _, ~ 0 ,( "i:r ~· --.. t· [ Metllocl File: DFTPP/ ~.1St~ s 2 
' erkAssi&LII: -§~ •"' ~ 0"'011( lnj. Volume: 
•: 11/Dete: 1/ 1 1 Analyst: 

FILE ID SAMPLE ID 

SteadDnl Deacrf tloD 

DFTPP 
l Calibration Check 

3 Internal Standard 

4 

5 
6 

Rn-Jewed By: 

~~ ~? .£J ~ }~ ;;IJ~ 

REAC 
ID 

ColiC. Ret P. 

O.te Cllecked: 

COMMENTS 

Comment 

i 



Logbook# SERAS-1-0121 

Page 75 

SERAS, GC/MS Injection Log 
~yst:eg~: "SLICK II" S/N#'s US1091~004/US90432092 

~~~~~~~~~~~~~~----M~~: 
'-,r::--r---f'"t::f-~:£-:K---------:~iof-~-1-#-------•aJ. Volume: 

JuallytiiiiO.te:~~~~U[U....._ __ __:u:::,'lL _________ Aaalyst: 

Date Cbecked: 

SERAS-017-DTM-011413_3 0118 

I, 
. · ~ 

' 



~®o--· "~~~'' ' · ·. ' . . . . .· . . . . 

· · · ~ :~,~r;'hf)~j.~y.;~ ,<·· , Paee 84 

SERAS, GC/MS Injection Log 
GC/MS System: "SLICK II" S/N#'s US10915004/US90432092 

...\.oi:.!-F;~~~~L..:.I ____________ Method File: 

'---:.J!f~~...;,.x.LO-'--+-+-----------Inj. Volume: 
~IJabiiDatt, : _ _!_!~~r:..,__J.l!.llil..----------Aualyst: 

Re.-lnred By: Date Checked: 

COMMENTS 

SERAS-017-DTM-011413_3 0119 

····---· e ' ~"PW¥ ''\l'i"!'Cr sea 



Logbook# SERAS-1-0121 

t~~~lc>&E Qd : fp.J~l"lt"~'"~ \ i T'tlt Page 85 

SERAS, GC/MS Injection Log 
System: "SLICK II" S/N#'s US10915004/US90432092 )llfTP/+01/6~.1\ 

---"'-'"'r'-'11..¥."-'::::'4_.....'-'-'------------ Metllod File: ....;;;D..;..FTP-'-T-P'-1/ ~_._~"'-='----! 
'-~...loUf...L.-.------------- Inj. Volume: 

SAMPLEID TIME COMMENTS 

Comment 
DFfPP 

SERAS-017 -DTM-011413_3 0120 



Logbook# SERAS-1-0121 

l_,J jt(,/6G<t: a L + V::la~(1)/~:J Page 86 

SERAS, GC/MS Injection Log 
GCIMS System: "SLICK ll" SIN#'s US109150041US90432092 '/Jloi{Jt/1 ;)(~/j.;. 

6AJlJ:; PG 't 6 ( f Melltod Flle: DFTPP/ f' 2 
- 0 ( loj. Volume: 

'f Aaalyst: 

SERAS-017-DTM-011413_3 0121 



Reviewed By: O.te Cbec:ked: 

4t'*l~cl &,c 211._ c~ 

SERAS-017-DTM-011413_3 

Logbook# SERAS-1-0121 

Page 87 

3-JO-/ 1-

0122 



;. Logbook # SERAS-1-0121 

~t elf(l:(~P"-' f~rJ .f, J,(At- \.tt-Bt.J~f,c.. rJf~ 1,,.4/M Page 89 
1 

SERAS, GC/MS Injection Log 
C ~~~S System: "SLICK ll" SIN#'s US1091S004/US90432092 ~£b3: 

rroJect Namr: ~''l"'h ~ .a. ·• ~ ClM.. Mrtllod rue: DFTPP/ OAt TP Ztk't 
~ork AsaiJa.N: ..,. tin .,._~_ 1717 lnj. Volume: I.J 
~lyaiiiDIIte: 3JZ.I ""'" 

. 
Analyst: ·r.,t .. 

I 

ALS FILE ID SAMPLEID REAC Date of TIME COMMENTS 
ID Analysis lnj. 

S~l St',u.~ ~'FTPI »vl10J2j ~lt.t/tl-_ " ~ t'l I 
SLo~,'tL f.JcD1fonB &fP ' 1/,r \ ,; 1?!11 ~ llf J./.,fi-/wi ... A . 

SL 1 '/:1 , C'~ ,f w '1'14 \ { tt:pl ' ,~ "".:a,k,/ (J, I 

SL t('f • Kr_, ·"" "iVo~~'- .· \ l 119-•.Jt -
SL fJ{', ~H.t .. ~ ... l1111" ~rc .... . \I , ~.:.;, c.ur f.l{trA, .. : J,;.,.,.~ 

SL ~· ~N'b ~ -~ 'b!fJI L I ry,')f_ ~(JI!'/1 
SL '11· " I \ " l2'J1 
SL ¥t. I llJ,,ftt;.. tJtt,e 
SL 'ftf· .I ~ j_ .•. '1hz/it m."11 ~ 

SL so· 1iln01M 1t~ Jl>/6./tl I Itt! I ~Vf;ty'l 

SL ~· bTAu/Au• /}4.., -ri.l.. I 2H4f . J'.f ... ~ . }fi;c- H.- V.AD 
SL .{z • ., • / t r :r: 'II •• .;. 

SL .(1 . ~ "~'' ·s-''"'· 11. r\· v. · I I. ·/ tf:'ft .9t1tP , ""' . ' 

SL ~ ,$f{ • !-}. ~Sft. ,5/d--t• (}1{ ~.lk. · I ' ·. I : ! ,. .r:'ll. ( I • 

SLO~'lS'.f · l.f.,.Jt . \ 

" lf*Di~'l -,~o 

- ~ • .,..,g .., ...u....,._ 5)4 ~ IL .:JI ~.2. h r1• 
SL ./7. -6 """6'7 ,-

--/ I "? ' 

SL / / / ' / 
SL / L , ' \ ~ / 
SL / ,, , \~ ' / 
SL v ,~'' ~~ 'J ~\.1 ~ 

SL / .. 
"\. ""\ • \' / 

SL / 7 -""" ' \ll ·u / 
SL / /_ ( 'I _\ / 
SL / ' 

~) ' / 
SL / ~-

.., 
-"? L 

SL / / / . . / 
SL / / / / 
SL / / ! r / 

REACID Stndanl Dac:rtptloa E:lp.date Coae. Ret P. Comment 

I DFTPP 

l Calibration Check 

3 Internal Standard 

4 

5 

6 ,... 

Reviewed By: o~J)ud. O.te Checked: 3 /zl-/ir_. 
V' -~~ I 

/flcv 1-h A It -t 

SERAS-017-DTM-011413_3 0123 

I II , I 



ttJffllt{>Y,f_ ()I ( f14_,.,,;~ Logbook# SERAS-1-0121 
-rJ'H l'G4l,: fY.Jn"PH O)XJ-U. f\ Page 90 

SERAS, GC/MS Injection Log 
GC/MS System: "SLICK ll" S/N#'s US10915004/US90432092 • 1. 

JeetName: 'fJJf11llt?~ ~1/ : 71'tf &L +.fi.Hf/.C,l MetllodFIIe: DFTPP/ 'Er/df'PHG]22fl 
ork Asllca.l#: ~ • '<J7 _ lnj. Volume: 

IJ'IIIIDate: *TN+ ,._rJII~f\~'hlt4T]T,.f (l"rvlly Analyst: J 

i ~ 
FILE lD SAMPLE lD · COMMENTS 

Calibration Check 
Internal Standard 

Date Cbecked: 

SERAS-017-DTM-011413_3 0124 

=- "" -_ nzz _lt ,. 



Logbook# SERAS-1-0121 

Page 91 

SERAS, GC/MS Injection Log 
"SLICK II" S/N#'s US10915004/US90432092 

---".c....Ljl'-:hr'l"l..e---""'-~---------- Method llle: 
---4:./-W~-j--__,~r-::--r--------lnj. Volume: 
-----=......s...~-___....._~.L...--------Analyst: 

TIME COMMENTS 

omment 

Date Cbecked: 

SERAS-017-DTM-011413_3 0125 

I j 
I i 
I : 
i 

I •' 

' ' I 

i 
:' 
' 



Logbook# SERAS-1-0121 

~C..'/ Z.~ tt~,l r, i'1 S+vL ~1',1 ~ Page 94 

SERAS, GC/MS Injection~ Log 
GC/MS · "SLICK ll" S/N#'s US10915004/US90432092 

__,_.:..::o~....._~_,.::...........; _________ Method File: 

~·••··-· ·--.,...:t-t-r~"+------------lnj. Volume: 
(UIJysii/Date:: _ ___:~~~----------~ Analyst: 

O.te Checked: 

SERAS-017 -DTM-011413 _ 3 

COMMENTS 

0126 

·i 
I 

i l 

I . 

. i 
I 

; i 

' i 
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Logbook# SERAS-1-0111 

Pa&e 95 

SERAS, GC/MS Injection Log 
GC/MS System: "SLICK U" SIN#'s US10915004/US90432092 

JectNeme: l>RorJ1~ ~ Srv)>!rS 1- ±<AL MetllodFIJe: JD~FTP~P~/ ~rffi~~~~ 
orll. AJIJaLN: 

1 
~· 0 q f J Iaj. Volume: 

til/Date: lj_uhi q~~1_1Q Aaalyst: 

FILE ID SAMPLEID 

DFTPP 
Callbratioa Check 
latemal Staadard 

6 

IU¥1ewed By: 

SERAS-017-DTM-011413_3 

REAC 
ID 

O.te Cllecked: 

TIME 
laj. 

COMMENTS 

0127 



SERAS-017-DTM-011413_3 0128 



Lab Numb.:r 

1200012-BLKI 

R202001-0I 

Project Name: 
Project No.: 

Sample# Prepared lnitial 
(g) 

Blank 210211211:3~ 30 

SERAS-{)17-0001 2102112 II :3S 30 

Oil SpiU Response Support 
SERAS-017 

Spiking Witnessed By Date 

Final 
(mL) 

I 

l 

PREPARATION BENCH SHEET 

Batch No.l.__ ___ 1_20_0_0_1_2 __ __. Printed: 21212012 2:54:01PM 

Ill Ill Extraction 
Surrogate Surrogate Spike ID Source ID Spike Solvent Vol. Extraction Comments 

RUK0078 500 

RUK0078 500 

Matrix: Soil Prepared By: SS 
Analysis: Oil Fingerprint Prepared using: EPA 3545 MS by Soxtherm 

Date 

Page 1 of 1 



C/) 
m 
$! 
C/) 
I 

0 ..... 
....... 
6 
-t 
3: 
I 

0 ... ... 
~ ... 
I~ 

0 ... 
w 
0 

Lab Number 

1200024-BLKI 

R202008..()1 

Project Name: 
Project No.: 

Sample# Prepared Initial 
(g) 

Blank D2114112 12:(¥ 30 

SERAS-017-0002 b2/14/12 12:04 30 

Oil Spill Response Support 
SERAS-017 

Spiking Witnessed By Date 

PREP ARA TI01 'CHSHEET 

Batch No.l.....__ ___ 1_20_0_0_2_4 __ ___. Printed: 2/14/2012 l2:05:53PM 

Ill Ill Extraction 
Final Surrogate Surrogate Spike ID Source ID Spike Solvent Vol. Extraction Comments 
(mL) 

I RVB0021 500 

I RVB0021 500 

Matrix: Soil Prepared By: SS 
Analysis: Oil Fingerprint Prepared using: EPA 3545 MS by Soxtherm 

P~ol" 1 nf 1 



Lab Number 

1200039-BLKI 

1200039-BSI 

1200039-MSI 

1200039-MSDI 

R203011-01 

R203011-02 

R203011-03 

R203011-04 

R203011-05 

R203011-06 

R203011-07 

Project Name: 
Project No.: 

0 ... 
w ... 

Sample# Prepared Initial 
(mL) 

Blank ' 3/21/12 15 :0 200 

LCS . 3/21/12 15 :01 200 

Matrix Spike ~3/21/12 15:01 200 

Matrix Spike Dup~ 3/21/12 15:01 200 

SERAS-017-0007 03/21112 15:01 200 

SERAS-017-0008 . D3/21 /12 15 :0 200 

SERAS-0 17-0009 3/21/12 15:01 200 

SERAS-017-001 0 3/21112 15 :01 200 

SERAS-017-0011 - 3/21/12 15:01 200 

SERAS-017-001 2- 3/21/12 15:01 200 

SERAS-017-0013("' 3/21112 15:0 200 

Bioremediation Support for Oil 
0-017 

Spiking Witnessed By Date 

PREPARATIO~ "CH SHEET 

Batch No.I 1200039 Printed: 3/2112012 3:04:00PM 

Ill Ill Extraction 
Final Surrogate Surrogate Spike ID Source lD Spike Solvent Vol. Extraction Comments 
(mL) 

I RVB0021 500 

I RVB0021 500 RVC0053 ?- 500 

-+~ RVB0021 500 RVC0053 ~ ~213o II -<7 7 500 

...j. RVB0021 500 RVC0053 ·f ~}l<,Sci(·O} 500 

~ RVB0021 500 

..J.- RVB002! 500 

-t RVB0021 500 

+ RVB0021 500 

-+ RVB0021 500 

t RVB0021 500 

i-V RVB0021 500 

Matrix: Water Prepared By: SS 
Analysis: Oil Fingerprint Prepared using: Method 3510C by Separatory Funnel 

·;-> :·.-:· · 

Preparation Reviewed By Date 

Page I of I 



(/) 
m 

~ 
(/) 
I 

0 
...a. 
...... 
I c 
-1 
3: 
I 

0 
...a. 
...a. 
.a:.. ...a. 

I~ 

Lab Number 

1200040-BLKI 

1200040-BSI 

1200040-BSDI 

R203015-01 

R203015-02 

R203015-03 

R203015-04 

R203015-05 

R203015-06 

Project Name: 
Project No.: 

Sample# Prepared Initial 
(mL) 

Blank 3/23112 09:0( 200 

LCS ~3/23!12 09:0( 200 

LCS Dup 03/23/12 09:0( 200 

SERAS-017-0014 3/23/12 09:0( 200 

SERAS-0 17-0015 3/23/12 09:0( 200 

SERAS-017-0016 3/23/12 09:0( 200 

SERAS-017-0017 3/23/12 09:0( 200 

SERAS-017-00IS 03/23/12 09:0( 200 

SERAS-017-0019 ~3/23/ 12 09:0( 200 

Bioremediation Support for Oil 
0-017 

Spiking Witnessed By Date 

Batch No.j 1200040 

Ill Final Surrogate Surrogate Spike ID 
(mL) 

I RVB0021 500 

I RVB0021 500 RVC0053 

I RVB0021 500 RVC0053 

5 RVB0021 500 

5 RVB0021 500 

5 RVB0021 500 

5 RVB0021 500 

5 RVB0021 500 

5 RVB0021 500 

Matrix: Water 
Analysis: Oil Fingerprint 

Source ID 

Printed: 3/23/2012 3:35:32PM 

Ill Extraction 
Spike Solvent Vol . Extraction Comments 

500. 

500 

Prepared By: SS 
Prepared using: Method 3510C by Separatory Funnel 

r: 
f ~ _:' . 

w· 
•l 

~· ··· · ···· 

Page I of 1 



Lab Number 

1200055-BLKI 

1200055-BS I 

1200055-BSD I 

Rl04002 .()I 

Rl04002.()2 

Rl04002.()3 

Rl0400 2 .()4 

Rl04002-05 

I Rl04(){)2.(}6 

Project Name: 
Project No.: 

0 ... 
w w 

Sample# Prepared Initial 
(mL) 

Blank ~4/18/12 14:4< 200 

LCS 1>4118/12 14:4< 200 

LCS Dup ~4/18/12 14:45 200 

SERAS.()17.()020 4/18/12 14 : 4~ 200 

SERAS.() 17 .()021 IJ4tl8/12 14:4~ 200 

SERAS.()I7..Q022 4118/12 14:4! 200 

SERAS.()J7.()023 1>4118/12 14:4 200 

SERAS.() 17.()024 D4118112 14 : 4~ 200 

SERAS.() 17 .()025 1>41 18112 14:4! 200 

Bioremediation Support for Oil 
0-017 

)piking Witnessed By Oat.: 

Final 
(mL) 

I 

I 

I 

5 

5 

5 

5 

5 

5 

PREPARATI01 CHSHEET 

Surrogate 
!JI 

Surrogate Spike lD Source ID 

RVD0036 500 

RVD0036 500 RVC0053 

RYD0036 500 RVC0053 

RYD0036 500 

RYD0036 500 

RVD0036 500 

RVD0036 500 

RYD0036 500 

RVDOOJ6 500 

Matrix: Water 
Analysis: Oil Fingerprint 

Printed: 4/18/2012 2:52:20PM 

I! I Extraction 
Spike Solvent Vol. Extraction Comments 

500 

500 

Prepared By: SS 
Prepared using: Method 3510C by Separatory Funnel 

r-····· 
! r··-· 
li ' 

'~;··· 

[
lli : .. 

--· ..... .. 

Extracts 

Page I of I 
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Signed 

SERAS-017 -DTM-011413 _ 3 



Date Signed • 0136 



SERAS-017-DTM-011413_3 
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~ .5 f1{ 

/V ' I 1 

/ ,-/ I ( I,~ 

c I 
) 

. 

I 

1,; 

/ 
/ 

/ 

~ k /~ 51§1:::' 
Date Signed 

I / 

/ v 

Continued on Page 

3/1~'/l. 
{ / Date 

19 



t.' 

~i- . . 
[),:: PAOJECLf,.t,,J'LT CfAC Jlt~fel___ Notebook No. L::_Q_/_'ft tJ Continued From Page ___ _ 

21 

~--

---+----+- --- f.------



Notebook No. L. --o--v~ 
Continued From Page % 

" i 
! ~ i 

" 

A ,J - ., -/ /. 

n.,..,' 11 'V 
~-

I I 

I tJt K j( u 

I 

I 
Continued on Page 

¥. :;~ 
//Oat~ 

:St:KA...,·Ull·U I M·U1141J 3 Vl ... 'lll 



. i . f 

' I 

I ' 

Conrinued on P:1qe 

. . -.- ~- ·- ... .. ~ . . ... . . · - ·· 4 _ __ - -~ 



I i 

I. 

~~OJECT CUC.. +- ~br 1 ~ __ Notebook No. L -otyt;, 
~ Continued From Page 

·Uh~ !.11 Jt:> 11 '1 ,J 1k ---

[/ 

I v 
I 

v 
~ 

v 

9. -).r-.~~d ~ 
SERAS-017-DTM-011413 3 

~\ (.. 0 ~ ) , 

/ v 
I/.:: II 1/ 

/ ' u / 

v 
'\ \~ v \ 
\ [\q V jV 

v 10 
" v 

v 
v 

1/ I I I 

/ I ! 

/ 

Continued on Page 

_JJ~--
Read and Understood By 

5/:J.//L 
/ ~7 

Date Signed Date - .. -
Ul40 

1 
1 

I 

1 



• 

.. 

SERAS-017 -DTM-011413_3 
0146 



Analytical Standard Record 

ERT/SERAS Laboratory 

RVE0033 

C'------------------
Description: CUC BEO 05118/12 Neat Product E.'(pires: 11/15/22 0 

Standard Type: Reagent Prepared: 

Solvent: Neat Pn:::pared By: 

Final Volume (mls): 10 Department: 

Vials: Last Edit: 

Vt!ndor: SERAS LotNumber: 

Extracted from soil sample: SERAS-135-0083 on COC# SERAS-!35-05/16112-0015 
Gave Ferrell9.6g, I kept 2g for inventory/standards. J. Syslo 

05/19/120 

John Syslo 

OiVFingerprint Lab 

05/19/12 08:06 by JS 

Extracted from ClJC soil 

Analyte CAS Number Conceatratioa Units 

Oil Fingerprint !000000 ug/mL 

0 

Date 

Pa!!.e I of I 

Standard Typo.": 

Solvent: 

Final Volumr.: (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVE0033 

CUC BEO 05118112 Neat Product 

Reagent 

Expires: 

Prepared: 

Nt:at Prepan:d By: 

10 Department: 

Last Edit: 

SERAS LotNumber. 

Extracted !rom soil sample: SERAS-135-0083 on COC# SERAS-135-05116/ 12-0015 
Gave Ferrell 9.6g. I kept 2g for inventory/standards. J. Syslo 

11115/22 0 

05/19112 0 

John Syslo 
Oil/Fingerprint Lab 

05/t9112 08:06 by JS 

Extracted from ClJC soil 

Anlllyte CAS Nu.mber Conceatratioa Units 

Oil Fingerprint !000000 ug/mL 

Reviewed By I ' 

Pal!e 1 of I 



Standard Type: 

Solvent: 

Final Volume (m!s): 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVD0079 

2nd Source DROffPH LCS Spike 
Analyte Spike 

Expires: 

Prepared: 

DCM/Hexane 65:35 Prepared By: 

25 Department: 

Last Edit: 

Lot~"iumber: 

I made 50m! and delivered 25mL to Central Lab; 4/9/12 
Diluted 2x, called 1CV #2 for DRo !CAL: JS 

10/24112 0 

04/27/12 0 

John Sys1o 

Oil/Fingerprint Lab 
04/27/12 20:29 by JS 

RVC001R 

Anaiytt..• CAS Number Con(:entration Units 

Diesel NA 2000 ug/mL 

Parent Standards used in this standard: 

Standard Description Prepared Prepared By Expires Last Edit 

R VDOO 17 Diesel Fuel- Neat Sandard 04/09/12 John Svslo 10/06/22 04109/12 17:47 by JS 

• 

Date 

(mls) 

0.05 

Page I of I 

Sl;md<U"d Type: 

Solvent: 

Final Volume (m!s)· 

Vials: 

Vcndtw 

DROTPH ICV I OOOppm 
Calibration Stan 

DCM/Hexanc 65:35 

I 

A ccuStandard.l nc. 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVD0078 

Expires: 

Prepared: 

Prepared By: 

Department 

Last Edit: 

LotNumber· 

SOx dilution of 2nd source DRO-TPH standard+ Oi!fS: Called ICV #I 

Analyte CAS Number 

Phenanthrcne~dl 0 NA 
Perylene~d 12 NA 
Oil Fingerprint 

Naphthalene·d8 NA 
n-Tetradecane-d30 

n-Tetracosanc-d50 16416-32-3 

n-Hexatriacontanc-d7 4 16416-34-5 

Chrysene-d 12 l\A 
Acenaphthenc-d 10 NA 

• I ,4-Dichlorobenzene-d4 3855-82-1 

Parent Standards used in this standard: 

Standard Description Prepared Prepared By Expire:o; 

RVCOOJ5 500ppm Oil lS Mix OJ/19/12 John Syslo 09/15112 

RVD0057 #2 Diesel (2nd source) Mix 50,00004/25/12 John Syslo 08110/22 

09/151120 

04/27/12 () 

John Syslo 

Oil/Fingerprint Lab 

04/27/12 20:26 by JS 
B2I200R3 

Concentration Units 

IO ug/mL 

1000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ugimL 

10 ug/mL 

IO ug/mL 

10 ug/mL 

10 ug/mL 

Last Edit 

03/20/12 11A8 by JS 

04/26112 18o34 bv JS 

(mls) 

0.02 

0.02 

Page I of I 



• ·ri plion : 

Standard Type: 

Sol v~nt: 

Final Volume: (mls): 

Via ls: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVD0077 

50ppb DROTPH + O.Sppm Surr. 
Calibration Stan 

Expi res : 

Prepared: 

l'repared By: DCM/Hexane 65:35 
I 

I 

Department: 

Last Edit : 

l.otNumber: 

10/27/ 12 0 
04/27/ 12 0 

John Syslo 
OiUFingerprint Lab 
04/27/ 12 17:23 by JS 
RVCOOIR 

Made seri al di lulion of ZOK DRO Slock in I.OmL solvent: added 20~L Oii!S RVC0035 

Aaaly te 

Triacontane-d62 

Terphenyl -d14 

Phenan threne-d I 0 

Perylcne-d 12 

Oil Fingc:ll>rint 

Naphlhalene-d8 

n-Tetradecane...dJO 

n-T elrdcosane-d50 

• 

n-Hexatriacontane-d74 

Chrysene-d 12 

Anthracene-d I 0 

Acenaphthenc:-d 10 

Sa-Androstane 

1,4· Dicb torobenzene-d4 

Pare PI Staoduds u!ed iA tbis standard: 

Standard Desc ription Prepared 

RVC0035 SOOppm DillS Mix 031 19112 
RVD0071 lOK DRO & 200ppm Surr. !CAL 9:\4127112 

CASN•mber 

93952-07-9 

NA 

NA 

NA 

NA 

164 16-32-3 

16416-34-5 

NA 

1719-06-8 

1-iA 

438-22-2 

3855-82- 1 

Prepared By Expir~s 

John Syslo 

John Svslo 

Reviewed By 

0911 5112 
10127112 

Concentr•tioo Uuits 

0.5 uwmL 

0.5 uwmL 

10 ug/mL 

10 uwmL 

50 ugimL 

10 uwmL 

10 uwmL 

10 ug/mL 

10 ugimL 

10 uwmL 

0.5 ujl/mL 

10 uwmL 

0.5 uwmL 

10 uwmL 

Last Edit 

03120112 II :48 by JS 

04127112 17:23 by JS 

(mls) 

0.02 
0.0025 

Paee I of I 

·~ption : 
Sta ndard Type:: 

Stllvenc : 

Final Volume (rn!s): 

Vials : 

Vendor: 

Analytical Standard Re.:ord 

ERT/SE RAS Laboratory 

RVD0076 

IOOppb DROTPH + I.Oppm Surr. 

Calibration Stan 

Expires: 

Prepar~!d : 

DCM/Ifexanc 65:35 Prepared Ry: 

I Department: 

Last Edit: 

LotNumbl=r: 

101271120 

04/271120 

John Syslo 

OiVFingerprint Lab 
04127/12 17:23 by JS 
RVOJ(I IR 

Mndc serial di lution of20K ORO stock in J.OrnL so lvent: added 20J.l.L OiiiS RVC0035 

A nai~' IC 

Triacon tanc-d62 

Terphenyl-d 14 

Phenanthrene-d 10 

Pt:rylene-d 12 

Oi l Fingerprint 

Naphtha lenc-d8 

n-Tetradecanc-<130 

n-Tctracos.anc-d50 

n- Hexatriacontane-d74 

Chrysene-d 12 

Anthracene-d I 0 

Accnaphthenc-d I 0 

Sa-A ndrostane 

I ,4-0ichlorobenzenc-d4 

.. 11rent Sta nllanb used in this standard: 

Standard Description Prepared 

RVC0035 500ppm Oil IS Mix 03/1 9/ 12 

RV D0071 20K ORO & 200ppm Surr. IC AL 9:\4127112 

CAS Number 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

164 16-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82- 1 

Prepared By Exp{res 

John Syslo 

John Svslo 

09/15/12 
101271 12 

Concet~lrMtion l! •its 

uwmL 

uwmL 

10 uwmL 

10 uwmL 

100 ug/ml 

10 u,i.VmL 

10 uAfmL 

10 u~hnL 

10 ugtmL 

10 ug/mL 

uWmL 

10 uwmL 

ug/mL 

10 ug/mL 

Last Erl it 

03120/12 11 :48 by JS 

04127112 17:23 bv JS 

(rnl s ) 

0 .0 2 

0.005 

Page I of I 



~kscciptim" 
Swndartl Type: 

Solvent: 

Volume (mls): 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVD0075 

500ppb DROTPH + 5.0ppm Surr. 

Calibmtion Stan 

Expires: 

Prepared: 

DCM/Hcxane 65:35 

I 

Prepared By: 

Department 

Last Edit: 

LotNumber: 

10/27112 0 

04127112 0 

John Syslo 

Oil/Fingerprint Lab 

04/27/12 17:23 by JS 
RVCOOIR 

Made serial dilution o(20K DRO stock in I.OmL solvent added 20lJL OiHS RVC0035 

Analyte 

Triacontanc-d62 

Terpheny1-d14 

Pht.manthrenc-d I 0 

Pcry!ene-d 12 

Oil Fingerprint 

!'Japhthalene-dS 

n-T etradecane-d30 

n-'l'etracosanc-d50 

• 

n- Hexatriacontanc-d7 4 

Chrysene-d 12 

A nthracene-d I 0 

Acenaphthene-d l 0 

Sa-Androstane 

l ,4-Dichlorobcnzenc~d4 

Parent Standards used in this standard: 

Standard Oescription Prepared 

R VC0035 500ppm Ot!IS Mtx 03/19/12 

RV[)0071 20K ORO & 200oom Surr. !CAL S04/27/l2 

CAS Number 

93952-07-9 

NA 
:-!A 
NA 

NA 

16416-32-3 

16416-34-5 

NA 
1719-06-8 

NA 
438-22-2 

3855-82-1 

Prepared By Expires 

John Syslo 09115112 

John Svs!o 10/27112 

Concenlnation Units 

ug/mL 

5 ug/mL 

10 ug/mL 

10 ug/mL 

500 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

ug/rnL 

!0 ug/mL 

5 ug/mL 

10 uglmL 

Last Edit 

OJ/20112 II :48 by JS 

04127112 17:23 by JS 

Date 

(m!sl 

o.o:: 
0.025 

Page I or I 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVD0074 

·~-------------------------------
Description: l.Ok DROTPH + !Oppm Surr. Expires: 10/27/12 0 

Standard Type: Calibration Stan Prepared: 04/27/12 0 

Solvent: DCM/Hexane 65:35 Prepared By: John Syslo 

Final Volume (m\s): I Dcpa11ment: Oil/Fingerprint Lab 

v;abo Last Edic 04127/12 17:23 by JS 

V<:ndor: LotNumber: RVCOOIR 

Made serial dilution of20K ORO stock in lJhnL solvent: added 20J,tL Oi!lS RVC0035 

Analytc CAS Number Concentration Units 

Triacontane~d62 93952-07-9 10 ug/mL 

Terphcnyl-dl4 NA 10 ug/mL 

Phcnanthrcne~d I 0 NA 10 ug/mL 

Pery!ene~d 12 NA 10 ug/mL 

Oil Fingerprint 1000 ug/mL 

Naphthalcne-d8 NA 10 ug/mL 

n-Tetradecane-d30 10 ug/ml. 

n-Tetracosanc-d50 16416-32-3 10 ug/mL 

.n-llexatriacontane-d74 16416-34-5 10 ug/mL 

Chrysene-d 12 NA 10 ug/mL 

Anthraccnc-d l 0 1719-06-8 10 ug/mL 

Accnaphthene-d l 0 NA 10 ug/mL 

Sa-Androstane 438-22-2 10 ug/mL 

1 ,4-Dichlorobcnzcne-d4 3855-82-1 10 ug/mL 

l,arcnt Standards used in this standard: 

Standard Description Prepared Prepared By Expires Last Edit (mbl 

RVCOOJS 500ppm 01llS Mix 03/19/12 John Syslo 09/15112 03120/12 1148 by JS 0.()2 

RVD0071 20K DRO & 200ppm Surr. !CAL S04/27/12 John Syslo 10/27112 0412711217o23 bv JS 0.05 

Date 

Page 1 of I 



Slandard Type: 

Solvent : 

Final Volume: (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVD0073 

5.0k DROTPH + 50ppm Surr. 

Calibration Stan 

DCM!llexane 65:35 

I 

Cxpires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

10/27/ 12 0 

04/27/ 12 0 

John Syslo 

OiVFingerprint Lab 

04/27/ 12 17:23 byJS 

RVCOOIR 

Made se rial dilu1ion of 20K DRO slock in I.OmL solvent: added 20~L OiiiS RVC0035 

Analyle 

Triacontanc-d62 

Terphenyl-d 14 

Phenanrhrene-d I 0 

Pcrylene~d 12 

Oil Fingerprinl 

Naphlhalene-d8 

n· T ctradecane-dJO 

n-Tetracosane-d50 

•

n-Hexacriacontane-d74 

Chrysene-d 12 

Anthracene-di G 

Acenaphthene-d I 0 

Sa-Androstane 

l,4-Dichlorobenzene-d4 

Parent Standards u!ed ia this uandard: 

Standard Description Prepared 

RVCOOJS 500ppm Oil IS Mi ' 031!9112 

RVD0071 20K ORO & 200oom Surr. ICAL ~127112 

• 

CASN11mber 

93952-07-9 

NA 

NA 

NA 

NA 

1641 6-32-3 

164 16-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855 -82-1 

Prepared By Expirl.'S 

John Syslo 

John Syslo 

09/15112 

10127/12 

Conceatratioa Units 

50 uglmL 

50 uglm L 

10 uglmL 

10 ug/mL 

5000 uglmL 

10 ug/mL 

10 uwmL 

10 ug/mL 

10 ug/ml 

10 ug/ml 

50 ug/ml 

10 uglmL 

50 uglml 

10 ug/ml 

Last Edit 

03120/ll iiA~ byJS 

04127112 17:23 bv JS 

(m ls) 

0.02 

0.25 

Pace I of I 

Standard Typ.: : 

Solvent: 

Final Volum~ (mls): 

Vi;ll s: 

v~ndor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVD0072 

I Ok DROTPH + I OOppm Surr. 

Ca libration Stan 

Expires: 

Prepared: 

DCMIIIexane 65 :35 Prepared By: 

I Depanm~nt: 

Lasl Edit: 

Lot!\iumber. 

10/2 7112 0 

04/27112 0 

John Syslo 
Oii/F ingerprinl Lab 

04127112 17:23 by JS 

RVCOOIR 

Made! s~ria l dil ution of20K ORO s tock in I .OmL solvent added 20JJL Oi iJS RVC0035 

Analytt' 

Triacontane·d62 

Terphenyl -d 14 

Phenanthrene--d I 0 

Perykne-d 12 

Oil Fingerprint 

Naphthalene -<iS 

n-Tetradecane..<f30 

n·Tetracosanc·d50 

n·Hex.atriacontane-d74 

Chrysene-d 12 

Anthracene-<! I 0 

Acenaphthene--d I 0 

5a·Androstane 

1,4·Dichloroben:ccne·d4 

l'uenl Stan..htrd.s used in this slandard: 

Staudan.l De-scription Prepared 

KVC0035 500ppm Oil IS Mi x 03/!9/ 12 

RVD007 1 ZOK DRO & 200oom Surr. ICAL ~1271 12 

CAS Number 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

171 9-06-8 

NA 

438-22-2 

3855-82-1 

Prepared By Expires 

John Syslo 

John Svs lo 

Revoewed~ 

0911511 2 

10127112 

co.centratioa Uniu 

100 uWmL 

100 uwm L 

10 ug/mL 

10 ug!mL 

10000 ug/mL 

10 uwmL 

10 uglmL 

10 uglmL 

10 uglmL 

10 uglmL 

100 ug/mL 

10 uglmL 

100 ug/mL 

10 uwmL 

Last Edi t 

03120112 II :48 by JS 

0412711217:23 by JS 

(mls) 

o.Ql 

0.5 

Pa!!e I of I 



S1and;1!'J Typo:: 

Solvent: 

hu.:ll v,.lumo: (lnls ): 

Vials 

Vendor: 

Analyt ical Standard Record 

ERT/SERAS Laboratory 

RV00071 

20K DRO & 200ppm Surr. ICAL Stock Exp;ces: 

Calibra tion Stan Prepared: 

DCM!Hcxane 65/35 (RVC00 18) Pcepared By: 

2 Department: 

Last Edi t: 

AcclL';tanrla rd.lnc . LotNum~~: 

10/27112 0 

04/27/ 12 0 

John Syslo 

O iVFingerprint Lab 

04/2711 2 17:23 by JS 

211 051 030 

Primary Source:- Diesel + Surrogate mixture for DROrrPH ICA L. Make seria l dilutions and add IS: JS 

Anlily l ~t CAS Number Concentration Ualu 

Triacontane-d62 93952-07-9 200 u)</ml 

Tcrphenyl-<i14 NA 200 ug/mL 

Oil Fingerprint 20000 uglmL 

A nthracene·d I 0 171 9-06-8 200 ug/ml 

5a·Androstane 438-22-2 200 ug/mL 

Paucnt Shtnduds used Ia this standard: 

St:~ nd;;a rd De-scription Pn:pared Prepared Dy Expires Last Edi t 

KVCOOJ2 2000ppm Oil Surrogate Stoc k 0Ji t 9112 John Syslo 09115/ 12 OJ/19112 10:07 by JS 

KVD0052 #2 Oiesel Fuel Mil( 50,000 04/25112 John S slo 05/05/21 041261 12 t8:32 b JS 

(mlsJ 

0.2 

0 .8 

Pa.ce I of l 

Swndud Typl!: 

Sol vern: 

Final Vo lume (mls): 

V ials: 

Vendor. 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVD0060 

#2 Diesel (2nd source) Mix 50,000 ppm 

Calibration Stan 

Expires: 

Prepared: 

Dichloromethane Prepared By: 

Department: 

Las1 Edic : 

1\ccuStanrlard.l nc. LotNumbt:r: 

08/10/22 0 

04/25/1 2 0 

John Syslo 

Oil/Fingerprint Lab 
04/27112 21:35 by JS 

H21200H3 

C:u# URO-AK-102-DCS-IOX-RI- PAK Stock Diesel Calibration Composite Mix. 

Amdyte CAS N•mber Co nceatratioa Unils 

Oil Fingerprinr 50000 u>:/mL 

Page I of I 



Analytical Standard Record 

ERT/SERAS Laboratory 

RVD0059 

',''{,l-------------------------
Descriptiotl: 

StandHrd T) pe· 

Sohent: 

!'ina! Vo!um.;(m!s): 

V..:ndm: 

#2 Diesel (2nd source) Mix 50,000 ppm Expires: 
Calibration Stan Prepared: 

Dichioromethane 
I 

I 
AccuStandard.Inc. 

Prepared By: 

Department: 

Last Edit: 

t.otNumber: 

Cat# IJRO-AK-102-DCS-IOX-RI-PAK Stock Diesel Calibration Composite Mix. 

08110/22 0 

04/25112 0 
John Syslo 
Oil/Fingerprint Lab 

04/27112 21:34 by JS 
B21200R3 

CAS Number Concentration Units 

ug/mL 

Reviewed By Date 

Page I of 1 

~k;cdption' 
Standard Type 

.Solvent: 

Final Volume (mb): 

Yiab: 

Vcnd(Jr" 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVD0058 

#2 Diesel (2nd source) Mix 50,000 ppm Expires: 

Calibration Stan Prepared: 

Dichloromethane fJrepared By: 

Department: 

Last Edit: 

AccuStandard.lnc. Lot~umber: 

08/10/22 0 

04/25/12 0 
John Syslo 

Oil/Fingerprint Lab 

04/27112 21:34 by JS 
B21200R3 

Cat# IJRO-AK-102-DCS-IOX-R 1-PAK Stock Diesd Calibration Composite Mix. 

CAS Number Concentration Units 

50000 ug/mL 

Reviewed £3 .1;J 
Paue ! of I 



Standard Typt:: 

Solvent: 

Volume(m!s): 

Vi,lk 

V.:ndm: 

• 

Analytical Standard Record 

f:RT/SERAS Laboratory 

RVD0057 

#2 Diesel (2nd source) Mix 50,000 ppm Expires: 

Calibration Stan Prepared: 

Dichloromethane Prepared By: 
Department: 

Last Edit: 

AccuStmHiard.lnc. LotNumber: 

Reviewed By 

08110122 0 

04/25/12 0 

John Syslo 

Oil/Fingerprint Lab 

04/26112 18:34 by JS 

H2120083 

50000 ug/mL 

Page I of! 

Swnd<~rd Type: 

Solv\.'nl 

Final Voluml! (mls): 

Vials: 

V..:ndor: 

Analytical Standard Record 

ERT/Sf:RAS Laboratory 

RVD0056 

#2 Diesel (2nd source) Mix 50,000 ppm Expires: 

Calibration Stan Prepared: 

Dichloromethane Prepared By: 
Department: 

Last Edit: 

AccuStandard.lnc. LotNumber: 

08110/22 0 

04125/12 0 

John Syslo 

Oil/Fingerprint Lab 

04/26112 18:33 by JS 

82120083 

Cat# DRO~AK-102-DCS-IOX-Rl-PAK Stock Diesel Calibration Composite Mix. 

Analytc- CAS Number Concentration lJnits 

Oil Fingerprint 50000 ug/mL 

• 

Reviewed By 
2 

Page I of 1 



St:md,wd Type: 

Solvent: 

Volume (mb): 

• 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVDOOSS 

#2 Diesel Fuel Mix 50,000 ppm 

Calibration Stan 

Dichloromethanc 
1 

I 

AccuStandard.lnc. 

Expires: 

Prepared· 

Prepared By: 

Department· 

Last Edit: 

Lot:-.! umber: 

05105121 0 

04125112 0 
John Syslo 

Oil/Fingerprint Lab 

04127/12 21:33 by JS 
21105!030 

50000 ug/mL 

Reviewed~ J J 4 Date 

Page I of! 

Standard Type· 

Solvent: 

Final Volume lmls): 

Vials: 

Vendor: 

• 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVD0054 

#2 Diesel Fuel Mix 50,000 ppm 

Calibration Stan 

Dichloromcthane 

I 

AccuStandard.lnc. 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

l,otNurnber: 

05105/21 0 

04125112 0 

John Syslo 
Oil/Fingerprint Lab 

04127112 21:33 by JS 
211051030 

Paae I of l 



StJ.ndard Type: 

Solvent 

Firwl Volume (m l s~: 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RV00053 

#2 Diesel Fuel Mix 50,000 ppm Expires: 

Calibration Stan Prepared: 

Dichloromethanc Prepared By: 

I Departmen1: 

I Last Edit: 

AccuStandard.lnc. Lot Num ber: 

Cat# DRO-AK- 102-0CS-IOX-RI-PAK Stock Diesel Calibration Composite Mix. 

05/05/21 0 
04/25/ 12 0 

John Syslo 
Oil/Fingerprint Lab 
04/27/ 12 21:33 by JS 
211051030 

Analytc CAS Number Coacenl ratioa Unib 

Oil Fingerprinc 50000 uwmL 

Pac.e I of I 

.><=ription: 
Standard Typ.!: 

Solvent 

Final Volume (mls) 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RV00052 

#2 Diesel Fuel Mix 50,000 ppm 
Calibration Stan 

Dtchloromethane 

AccuStandarci.lnc. 

Expires: 

Prepared: 

Prepared By: 
Department 

Last Edit : 

LotNumber: 

Catl! OKO-AK-1 02-DCS- IOX-RI-PAK Stock Diesel Calibration Composite Mix . 

05/05/21 0 

04/25112 0 
John Syslo 
Oil/Fingerprint Lab 
04/26/ 12 18:32 by JS 
211051030 

Analyte CAS Number Con.ceAinCion Units 

Oil Fingerprint 50000 ul<fml. 

Date 

Pace I of 1 



. De,;criptiono 

Standard Type.-: 

Solvent: 

Fin;t l Volum~ (mls): 

Via ls: 

Ve-ndor: 

Analytical Slandard Record 

ERT/SERAS Laboralory 

RVDOOSI 

#2 Diesel Fuel Mix 50,000 ppm 

Calibration Stan 

Oichloromethane 

AccuStandard .lnc. 

Expires: 

rrepared: 

Prepared By· 

Oepartment: 

last Edit 

LotN umber: 

05/05/21 0 

04/25/12 0 

John Syslo 

OiVFingerprint Lab 

04126/ 12 18:32 by JS 

21 1051030 

Cat# DRO-AK-102-DCS- IOX-RI-PAK Stock Diesel Calibration Composite Mix. 

CAS Number Concutntion 

Oil Fingcrprim 50000 ug/mL 

• 

Date 

Paee I of I 

St::mdard Ty~ : 

Snlwnt: 

Final Volume (nl i :H: 

Vials· 

Vt:ndor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVD0049 

CUC BEO 04/23/12 Neat Product 

Reagent 

Expires: 

Prepared: 

Nt!at 

50 

I 

SERAS 

Prepared By: 

Department: 

Last Edit : 

lc>t Number. 

I 0/20122 0 

04/23/12 0 

John Syslo 

OiVFingerprint Lab 
04/23/ 12 18:05 by JS 

Extrac ted from Ct JC wi l 

extra~:tt.:d from ~:omb i ncd soil sample: SERAS-135-0079 on COC# SERAS-135-04/ 18/12-001 3 
Got 4Sg of oil, gav..: Ferrell 45g, I kept 3g for inventory/standards. J. Syslo 

t\tuJytc CAS NutHber Coaceotratioa Units 

Oil Fingerprint 1000000 ug/mL 

• 

(i, 

Reviewed tiy 

PaQ.e I of I 



.D"'"ip<ion' 
St.Jndard Ty~: 

Sui\'Cnl: 

fillal Volume (mls): 

Vial s: 

Vendor. 

cue BEO 04105/12 

Reagent 

Analytical Standard Record 

ERT/SERAS Laooratory 

RVDOOI6 

Expires: 

Prepared: 

Dichloromethaue (RVCOOI 7) Prepared By: 

3.024 Depanment: 

I Last Edit 

SERAS LotNumber: 

10/02/170 

04/05112 0 

John Syslo 
Oil/Fingerprint Lab 
04106112 18:37 by JS 
Extracted from CUC ~il 

Sc~ page 23 + 24, SERAS-L..0146: .,roce!Sscd Bulk Extracted Oil, & Weg-Bakc at 150 degrees. 3.024g recovered; DCM free. JS 

An~lytc CAS Number Coacentn.tion Uaits 

Oil Fingerprint 1000000 uWmL 

Date 

Pall.e I of I 

S1<111d:nd Type: 

SIJI\'l"nl: 

Fina l Volume (mls): 

Vials: 

Vt.:•ldor: 

Diesel Fud ·Neat Sandard 

Reagent 

Neat standard 

100 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVDOOI7 

Expi res: I 0106122 0 

Prepared' 04/09/ 12 0 
Prepared By: John Syslo 

Department: Oi l/Fingerprint Lab 

Last Edit: 04/09/ 12 17:47 by JS 

l.otNumbcr: 

Logging in IOOmL of m:at 2nd source Diese l Fwd· Unknown source: J. Syslo 

t\ n;tlyte CAS Num~M'r Concentration Units 

Diesel Ni\ 1000000 

Reviewed By Date 

Pa~o!C I of I 



e ,.,..,iptiono 

St<~ndard Tyrlt! : 

So!vt:nt: 

Final Volume (mls): 

Vials: 

Vl'ndor: 

CLJC BEO 04/05112 
Reagent 

Analytical Standud Record 

ERT/SERAS Laboratory 

RVDOOIS 

E:-:pires: 

Prepared: 

Dichloromethane (RVC00 17) 
40 

Pn.:par~ By: 

Ocpartmenl : 

I 
SERAS 

Last Edit 

Lot Number: 

10/02/12 0 

04105112 0 

John Syslo 

Oil/Fingerprint Lab 

04105112 15:20 by JS 
Extracted fro C:tJC. soil 

40mL of diluted mixed product that was extracted & reclaimed on 2113112. reclaimed again 04/05/12 from CUC-01 35 soil: 
Conccntmtion approx 25% oil; reprocess this to obtain NEAT product: See page 23, SERAS·L-0146, Syslo 

An~tlytc CAS NumMr Cencentr.tion Unit• 

Oil Fingerprint 1000000 uwmL 

H.eviewed By 

Pa!.!t.: I of I 

Standard Type: 

Solvent: 

FinaJ Volume (mls): 

Vials: 

Vendor: 

Analytical Sundard Record 

ERT/SERAS Laboratory 

RVDOOI8 

2nd Source DROITPH LCS Spike 
Analyte Spike 

Expires: 

Prepared: 

DCM/Hexane 65:35 
25 

Prepared Byo 
Deportment: 
Last Edit 

Lot Number: 

I made 50ml and delivered 25mL to Central Lab; 419/12 

10/06/ 12 0 
04/09/12 0 
John Syslo 

CENTRAL 
04111112 15:07 by ss 
RVC0018 

An1lyte CAS Number Coacntntioa Uolts 

Diesel NA 2000 ug/mL 

Parent Staad•nh used ia tbls standard 

Standard Desaiption Prepared Prtpaml By Expires Last Edit 

RVD0017 Diesel Fuel- Neat Sandard 04/09112 John Svslo IO/OOJ22 04109/ 12 17:47 bv JS 

• 
(mls) 

0.05 

Page I of I 



.)esniption; 

Standard Type: 

Su!v.:nt: 

hn.:t! Volwm: tmb): 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0066 

500Dppm 2nd Source CCV foe Enbridgc (Expires: 

Calibration Stan 

DCM/Hcxane 65:35 
I 

I 
ScRAS 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

[,otNumber: 

091151120 

03122112 0 

John Syslo 
Oil/Fingerprint Lab 
03122112 18:30 by JS 
RVC<Mll8 

Diluted the bakt:d crude oil standard 6x and usc as 2nd source CCV fOr Enbridge Oil TPif ICAL; Syslo 

Analytc 

Phenanthrene-d l 0 

Pcry lenc-d 1 2 

Fingerprint 

Naphthalcnc-d8 

n···retradecanc-d30 

n-T ctracosanc-d.SO 

n-Hexatriacontanc-d74 

Chrysene-d 12 

Acenaphthcnc-d 10 

• 1,4-Dichlorobenz.ene-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

RVC0035 500ppm Oil IS Mix 03119112 

RVC0065 30.000 m TPH 2nd Source Enbri{03/22/12 

L 
l 

CAS Number 

Prepared Oy 

John Syslo 

JohnS slo 

NA 

NA 

!\A 

16416-32-3 

16416-34-5 

NA 

NA 

3855-82-1 

Expires 

09115112 

09118112 

Concentration t:nits 

10 ug/mL 

!0 ug/mL 

4954.4 ug/mL 

!0 ug/mL 

!0 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

Last Edit 

03/20/l211:48 by JS 

03/22JJ2 18:26 bv JS 

(m!s) 

0.02 

0.167 

Paue 1 of I 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0065 

.Description: 30,000ppm TPH 2nd Source En bridge Oil Expires: 091181120 

St<~ndat·d Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Reagent 

DCM/Hexanc 65:35 

6 

SERAS 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

03122112 0 

John Sys!o 

Oil/Fingerprint Lab 

03122112 18:26 by JS 
RV('(Ml1X 

Cl~am:d SERAS~O !7·0003 crude, then baked at 125 degrees C for I hour to simulate autoclave. Looks !ike -0004 now. JS 

• 

1(1' 
\:::..:-. 

Analyte 

Oil Fingerprint 

l'arenr Standards used in this standard: 

Slandard Description Prepared 

RVC0064 ENBRIOGE TPH 2nd Source StocMJ3/22Jl2 

CAS Number Concentration Units 

29667 ug/mL 

f1repared By Expires Last Edit 

John Sv~lo 09118112 03122112 18:22 bv JS 

Reviewed By 

(m!s) 

0.178 

Page 1 of I 



.Dcxriptionc 

St::mdard Type: 

Solvcm: 

Volume (mls): 

• 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0064 

ENBRJDGE TPH 2nd Source Stock NEAlExpires: 

Reagent 
Fresh but Baked Enbridgc Crude 

2 

SERAS 

Prepared: 

Prepared By: 

Department· 

Last Edit: 

LotNumber: 

09/18/120 

03122112 0 
John Syslo 

Oil/Fingerprint Lab 

03122112 18:22 by JS 
Cleaned & baked samnlc 0003 

1000000 ug/mL 

Date 

Page 1 of 1 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0063 er--------------------------------Descript!on: O.SK EO TPH !CAl Std. Expires: 09/15/12 0 

Standard Type: Calibration Stan Prepared: 03/22/12 () 

Solvent: DCM/IIexane 65:35 Prepared By: John Syslo 
Final Volume (mb) I Department: Oil/Fingerprint Lab 

Viab: I Last Edit: 03/22/12 16:22 by JS 

Vendor: SERAS LotNumbcr: RVC003!': 

Triacontane~d62 93952-07-9 ug/mL 

Terphenyl~d 14 NA ug/mL 

Phenanthrene-d I 0 NA 10 ug/mL 

Pcrylcne-d 12 NA 10 ug/mL 

Oil Fingerprint 500 ug/mL 

Naphthalene-d8 NA 10 ug/mL 

n-Tetradecane·d30 10 ug/mL 

n-T ctracosanc-d50 16416-32-3 10 uglmL 

• n-Hexatriacontane-d74 16416-34-5 10 ug/mL 

Chrysene·d 12 NA 10 ug/mL 

Anthraccne-d I 0 1719-06-8 ug/mL 

Accnaphthenc-d I 0 NA 10 ug/mL 

Sa-Androstane 438-22-2 ug/mL 

I ,4·Dich!orobcnzenc-d4 3855-82-1 Ill ug/rnL 

!'a rent Standards used in this standard: 

Standard Description Prepared Prepared By Expires Last Edit (mls) 

RVCOOJ5 500ppm Oil IS Mix 03/19/12 John Syslo 09115/12 03/201!2 II :4S by JS 0.02 

RVC0057 50K EO TPH Stock 03/22!12 John Svs!o 09!15112 03/22112 15c04 by JS 0 01 

Reviewed By 

Pau:c I of I 



W~------------------------------------------------------------~ m 
~ 
w 

I 

0 .. 
~ 

6 
-1 
3: 
I 

0 .. .. 
.j::o. .. ,w 
w 

-es.:ription: 

Standard Type: 

Solvent: 

Final Volume (m!s)· 

Vt•ndor: 

!.OK EO TPH ICAI Std. 

Calibration Stan 

DCM/Hexane 65:35 
I 

SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0062 

Expire.;;: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

Site Specific En bridge Oil~TPH. Serial dilution of RVC0057; J. Syslo 

Analyte CAS Number 

Triacontane-d62 93952-07-9 

Terphenyl-d J 4 NA 
Phcnanthrcnc-d I 0 NA 
Pcrylenc-d I 2 NA 
Oil Fingerprint 

r....;aphthalene-d8 NA 
n-T etradecanc-dJO 

n-T etracosane-d50 16416-32-3 

.n-Hexatriacontane-d74 16416-34-5 

Chrysene-d 12 NA 
Anthracene-d 10 1719-06-8 

Accnaphthene-d I 0 NA 
Sa-Androstane 438-22-2 

I ,4-Dichlorobcnzcne-d4 3855-82-1 

Parent Standards used in this standard: 

Standard Description Prepared Prepared ~y Expires 

RVCOOJ5 500ppm Oil IS Mix 03/19il2 John Syslo 09/15/12 
RVC0057 50K EO TPH Stock 03122112 John Svslo 091!5/12 

Reviewed By 

091151!2 0 

03122112 0 

John Syslo 
Oil/Fingerprint Lab 

03/22/12 16:16 by JS 
RVC003R 

Concentration Units 

ug/mL 

ug/mL 

10 ug/mL 

10 ug/mL 

1000 ug/mL 

10 ug/mL 

10 uglmL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

ug/mL 

10 ug/mL 

ug/mL 

lO ug/mL 

Last Edit 

031201!2 11:48 by JS 

03122112 15:04 b' JS 

{mls) 

0.02 

0.02 

Pal!e I of I 

.!!scription: 

Standard Type: 

Solvt!'nt: 

Fin<~! Volume (mls): 

Vials: 

Vendor: 

25K EO TPH ICAI Std. 

Calibmtion Stan 

DCM/Hexane 65:35 
l 
I 

SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0061 

Expires: 

Ptepared: 

Prepared By: 

Department: 

La!>t Edit: 

LotNumber 

Sile Specifi(; En bridge Oil~ TP!t. Serial dilution ofRVC0057; J. Syslo 

Anulyte CAS Number 

Triacontane-d62 93952-07-9 

Tcrphenyl-d14 NA 

Phenanthrene-d 10 NA 

Perylcne-d 12 NA 

Oil Fingerprint 

Naphtha!cne-d8 NA 

n-T etradecane-d30 

n-Tetracosane-d50 16416-32-3 

n-Hexatriacontane-d74 16416-34-5 

.Chrysene-d 12 NA 

Anthracene-d l 0 1719-06-8 

Acenaphthcne-d I 0 NA 
Sa-Androstane 438-22-2 

I ,4-Dichlorobenzene-d4 3855-82-1 

Parent Standards used in this standard: 

Standard Description Prepared Prepared By Expires 

RVC0035 500j)pm Oil IS Mix 031191!2 John Syslo 09/15!12 

RVCt){J57 SOK EO TP!l Stm.:k 03/22112 John Sys\o 09115112 

Reviewed By 

091151120 

03122112 () 

John Syslo 
Oil/Fingerprint Lab 
03/2211216:17byJS 
RVC003R 

Concentration Units 

100 ug/mL 

100 ug/mL 

10 ug/mL 

10 ug/mL 

25000 ug/mL 

10 ug/mL 

10 uglmL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

100 ug/mL 

10 ug/mL 

100 ug/mL 

10 ug/mL 

l,ast Edit 

03120112 II :48 by JS 

03/22/!2 15:04 by JS 

Date 

(m!s) 

0.02 

0.5 

Page ! of 1 



~ription: 
Standard TyJX: 

S..Jivent: 

Final Y<tlume (mls): 

Vials: 

Vendor: 

!OK EO TPH !CAl Std. 

Calibration Stan 

DCM/Hexane 65:35 
I 

I 
SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0060 

Expires: 

Prepared: 

Prepan:d By: 

Department: 

Last Edit: 

LotNumber: 

Site Spc~itic Enbridgc Oil-TPH. Serial dilution ofRVC0057; J. Syslo 

AJudyte CAS Number 

Triacontane--062 93952-07-9 

Terphenyl-d 14 NA 
Phenanthrenc-d 10 NA 
Perylcne-d 12 NA 
Oil Fingerprint 

Naphthalene-dB NA 
n-T etradecane-d30 

n-Tetracosane-dSO 16416-32-3 

n-Hexatriacontane-d74 16416-34-5 

Chrysene-d 12 NA 
A nthracene-d I 0 1719-06-8 

Accnaphthene-d 10 NA 
Sa-Androstane 438-22-2 

1 ,4-Dichlorobenzenc-<14 3855-82-1 

P<~.rent Standards u.sed in this standard: 

Standard [)¢scription Prepared Prepared By Expires 

RVC0035 500ppm Oil IS Mix 03119112 John Syslo 09115112 
RVC0057 50K EO TPH Stock 03122112 John Svslo 09115112 

Rev1cwed By 

09115112 0 

03/22112 0 

John Syslo 
OiVFingerprint Lab 

03/22/12 16:15 by JS 
RVC003R 

Conceotnatioa l/oits 

40 ug/mL 

40 ugimL 

10 ug/mL 

10 ug/mL 

10000 uwmL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/ml 

10 ug/mL 

40 ug/mL 

10 ug/mL 

40 ug/mL 

10 ug/mL 

Last Edit 

OJ/20/12 II :48 by JS 

OJ/22/12 15:04 bv JS 

Date 

(mls} 

0.02 

0.2 

Page I of l 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0059 

(~t~.-"SCription: 
Standard Type: 

Solvt:nt 

5.0K EO TPH !CAl Std. 

Calibration Stan 

DCM!Hexane 65:35 

Expires: 

Prepared: 

Prepared By: 

final Volume (mls): I Department: 

Vi<:~ Is: Last Edit: 

Vendor: SERAS LotNumber: 

Site Specific Enbridge Oil-TPH. Serial dilution ofRVC0057L; J. Syslo 

An•lyte CASNvmbu 

Triacontane..d62 93952.{}7-9 

Terphenyl-d14 NA 

Phenanthrene-d I 0 NA 

Perylene-d 12 NA 

Oil Fingerprint 

Naphthalene-d8 NA 

n-T etradecane-dJO 

n-Tetracosane-d50 16416-32-3 

n-Hexatriacontane-d74 16416-34-5 

Chrysene-d 12 NA 

Anthracene--d I 0 1719-06-8 

Acenaphthenc-d I 0 NA 

Sa-Androstane 438-22-2 

I ,4-Dichlorobenzene·d4 3855-82-1 

Puent Standuds U!led in tbi!l standard: 

Standard Description Prepared Prepared By Expires 

RVC0035 500ppm Oil IS Mix OJ/19112 John Syslo 09/15/12 

RVC0057 50K EO TPH Stock 03/22/12 John Svslo 09115/12 

Reviewed By 

09/15/12 0 

03/22112 0 

John Syslo 
Oil/Fingerprint Lab 

03/22/12 15:0S by JS 
RVC003R 

Concentration Uaiu 

20 ug/mL 

20 ug/mL 

10 ug/mL 

10 ug/mL 

5000 uWmL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

20 ug/mL 

10 ug/ml 

20 ug/mL 

10 ug/mL 

Last Edit 

OJ/20112 II :48 by JS 

OJ/22/12 15:04 bv JS 

Date 

(mls) 

0.02 

0.1 

Pa~e l of I 



Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0058 

Standard Type: 

Solvent: 

50K EO TI'H IC AI Std. 

Calibration Stan 

DCM/Hexanc 65:35 

!::xpires: 

Prepared· 

Prepared By 

Department: Volurne(m!s): 

Via is· 

V~ndor· 

I 
Last Edit: 

SERAS LotNumber· 

S1lc Spc-cilic En bridge Oii-TPIL Se-rial dilution of RVC0057L; J. Syslo 

Analyte 

Triacontane-d62 

Tcrphcnyl-d 14 

Phenanthrene-d I 0 

Pery!enc-d 12 

Od Fingerprint 

Naphthalcne-d8 

n-T etrad!o!cane-d30 

n-Tetracosane-d50 

• n- Hexatriacontane-d7 4 

Chryscne-d 12 

Anthraccne-d I 0 

Acenaphthcne-d 10 

Sa-Androstane 

l A-Dichlorobcnzene-d4 

l~arent Standards used in this standard: 

Standard Description 

RVC0035 500ppm Oil IS \iix 

RVC0057 SOK EO TPH Stock 

Pr!!pared 

03/19112 

03/22/12 

CAS Number 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Prepared By Expires 

John Sys!o 

John Svslo 

Reviewed By 

09/15112 

09/15112 

09/15/12 0 

03/22/12 0 

John Syslo 

Oil/Fingerprint r.ab 

03122/12 15:07 by JS 
RV\0038 

Concentrution Units 

200 uglmL 

200 ug/mL 

10 ug/mL 

10 ug/mL 

50000 uglmL 

lO ug/mL 

10 uglmL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

200 ug/mL 

10 ug!mL 

200 ug/mL 

10 ug/mL 

Last Edit 

03/20112 11 :48 by JS 

031221! 2 15:04 by JS 

(m!s) 

0.02 

Page I of I 

Analytical Standard Record 

ERTISERAS Laboratory 

~~o,-,~-r-ip-tit-,-,---------51-JK __ E_O_T_P_H_S_t_oc_k _____________ R_v_~-.:-P~-~-:---------09-I-15-I-12-0--------------------------
Standard Type: Calibration Stan Prepared: 03/22/12 0 

Solvt'nt: DCM/Hexane 65:35 Prepared By: John Sys!o 

Final Vulumt' (mls): 2.2 Department: Oil/Fingerprint Lab 

Vials: 1 Last Edit: 03/22/12 15:04 by JS 

Vendor: SERAS LotNumber: RVC003X 

Triacontane-d62 

T erphcny!-d 14 NA 200 ug/mL 

Oil Fingerprint 50000 ug/mL 

Anthraccne-d! 0 1719-06-8 200 ug/mL 

Sa-Androstane 438-22-2 200 ug/mL 

Parent Standards used in this standard: 

Reviewed Ry 

Page I of I 



Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0056 

-~------------------------------,_ Dt:scription: Enbridge TPll Stock Expires: 09117112 0 
0312111.2 0 Standard Type: Reagent f)repared: 

So!n:nt: DCM/1 icxanc/ Acetone/Methanol ( Prepared By: 
Fin_, I Volume {mls): 6 Department: 

Viab I Last Edit: 

Vendor: SERAS LotNumber: 

John Syslo 

Oil/Fingerprint Lab 

03121112!7:06byJS 
NA 

This TPH standard is prepared rrom SERAS-017-0004 oiL The solvent mixture was necessary because of disolution problems. J. Sys!o 

CAS Number Concentration Units 

ug/mL 

Reviewed By 

Page ! of I 

.D<>"Iptl<m: 

Standard Type: 

Soh· em: 

Final Volume (mls): 

Vials: 

Vemlor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0054 

5,000 ppm CCV for CUC TPI! 

Reagent 

Expire~: 

Prepar~::d: 

DCM/Hexane 65:35 

0.5 

I 

SERAS 

Prepared By: 

Department: 

Last Edit 

Lot Number: 

09115112 0 

03120112 0 
John Sys!o 

Oil/Fingerprint Lab 

03120112 16:38 by JS 
UMS # RVCOOIR 

Using En bridge Oil Product: SERA S-O 17~0004: Surrogates added ; Also Check of 5000ppm EO TP!f Spike tOr centml 

Analyte CAS Number Conce!}trlltion t:nits 

Triacontane·d62 93952-07-9 20 ug/mL 

Terpbeny\.d\4 NA 20 ug/mL 

Phenanthrcne·d I 0 NA 10 ug/mL 

Pcrylene-d 12 NA 10 ug/mL 

Oil Fingerprint 5000 uglmL 

l\'aphthalene-d8 ~A 10 ug/mL 

n-Tctradccanc-d30 10 ug/mL 

n-T etracosane-d50 16416-32-3 10 ug/mL 

n-Hcxatriacontane-d74 16416-34-5 10 ug/mL 

• Chrysenc-d 12 NA 10 ug/mL 

Anlhracene-d l 0 1719-06-8 20 ug/mL 

Acenaphthene-d l 0 NA 10 ug/mL 

Sa-Androstane 438-22-2 20 ug/mL 

! , 4- Dichlorobenzene-d4 3855-82-1 10 ug/mL 

I, a rent Standards used in this standard: 

Standard Description Prepared Prepared By Expires Last Edit 

RVCOOJ2 2000ppm Oil Surrogate Stock 031191\2 John Sys!o 09115/12 03119112 10:07 by JS 
RVC0035 500ppm Oil IS Mix 03119/12 John Syslo 09115112 03120112 II :4S by JS 

RVC005J 500()ppm TPH Spike for Enbrid •e (}3/20/ 12 John Syslo 09120112 03120112 15:36 bv JS 

Reviewed By 

(m!~) 

0.005 

0.01 

0.5 

Page I of I 



Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0052 

25K EO~TPH & IOOppm Surr. !CAL Stoc!Expires· 
Standard Type: Calibration Stan 
Solvent 

Fimd Volume (m!s) 

DCM/Hexane 65/35 (RCVOOI8) 
2 
I 

\',;:ndur: SERAS 

Triacontane~d62 

Trrpht•ny!~dl4 

Fingerprint 

.A. nthracene¥J I 0 

Sa~ Androstane 

Parent Standards w~ed in this standard: 

,a Standard 

• RVC0032 

RVC005! 

Description 

2000ppm Oil Surrogate Stock 

50,000 vvm EO TPH Std 

Prepared 

03/19112 

03/20!12 

Prepared: 

Prepared By: 

Department: 

Last Edit 

LorN umber: 

93952-07-9 

Prepared By 

John Sys!o 

John Svslo 

NA 

1719-06-8 

438-22-2 

Expires 

09/15!12 

09116112 

Rt•viewed Oy 

09/15/12 0 

03/20/12 0 

John Syslo 

Oil/Fingerprint Lab 

03/20112 15:31 by JS 

100 ug/mL 

100 ug/mL 

25000 ug/mL 

100 ug/mL 

lOO ug/mL 

Last Edit 

03/!9/!2 10:07 by JS 

03/20112 1H8 bv JS 

(m!s) 

0.1 

Pa).!e I of! 

.Description: 

St;mdard Type: 

Sohent: 

Final Volume (mb)· 

Vials: 

Veru.kw 

50,000 ppm EO TPH Std 

Reagent 

DCM/Hexane 65:35 

10 

SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVCOOSI 

Expires: 09/16/120 

Prepared· 03/20/12 0 

Prepared By: John Syslo 

Dc:parunent: Oil/Fingerprint Lab 

Last Edit: 03/20112 15:28 by JS 

LotNumber: Ll MS # RVCOO I R 

From Enbridgt: Oil Sample SERAS-017~0004: This is to make LCS/MS spikes and ICAL from site extracted oil: No Surrogales 

Analytc CAS Number Concentration Units 

Oil Fingerprint 50000 ug/mL 

• 

Paue I of 1 



.Descciption; 

Standard fype: 

So !'vent: 

!"ina! Volume (mls): 

Vendor: 

Analytical Standard Record 

ERT /SERAS Laboratory 

RVCOOSO 

EN BRIDGE TPH Stock NEAT 

Reagent 

Expires: 

Prepared: 

Weathered Enbridgc Crude 

2 

SERAS 

Prepared By: 

Department: 

Last Edit: 

Lot Number: 

09/16/22 0 

03120112 0 

John Syslo 

Oil/Fingerprint Lab 

03/20/12 15:26 by JS 
Cleaned & hakcd samnle 0004 

1.0 Grams of Enhridgc Oil product: From Sample SERAS~0\7~0004_ Ccntri1Ugcd & autoclaved. 310712012 

CAS Number Concentration Units 

1000000 ug/mL 

• 

Reviewed By 

Pace! of I 

.Dmciptim,; 

Standard Type· 

Soht>nt: 

Final Volume (m\s): 

Vials· 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0049 

0.25K TPI! & Ulppm Surr. !CAL Stock 

Calibration Stan 

DCM/IIcxanc 65135 (RCVOO 18) 
I 

SERAS 

Expires: 

Prepared: 

Prepared By: 

Depa1tment: 

Last Edit: 

Loti\ umber: 

09/15112 0 

03/20/12 0 

John Syslo 
Oil/Fingerprint Lab 

03/20112 15:20 by JS 

Wt!athered ORO TPH !CAL using CUC bulk extracted oiL Use this to make serial dilutions and add IS: JS 

Analytc 

T riacontane-d62 

T ccphenyl-d 14 

Phenanthrene-d I 0 

Pcrytene-d 12 

Oil Fingerprint 

Naphthalene-dB 

n-Tetradecane-d30 

n-Tetracosanc-dSO 

•

n-llexatriacontane-d74 

Chrysene-d 12 

Anthracene-d 10 

Acenaphthcne-d 10 

Sa-Androstane 

I A-Dichlorobenzene-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

RVC0035 500ppm Oil!$ M1x 03/19/12 

RVC0042 25K TPH & IOOppm Surr. !CAL SOl/20112 

CAS Number 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Prepared By Expires 

John Syslo 

John Svslo 

09/15/12 

09/15112 

Concentration Units 

ug/mL 

ug/mL 

10 ug/mL 

10 ug/mL 

250 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

ug/mL 

10 ug/mL 

ug/mL 

10 ug/mL 

Last &Hr 

OJ/20112 11:48 by JS 

03/20112 15:20 bv JS 

(mls) 

0.02 

0.01 

Pagel of! 



Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0048 

.ksa;pt;un: 

Sta11dard Type: 

0.5 K TPH & 2ppm Surr. IC AL Stock 

Calibration Stan 

Expires: 

Prcp<tred: 

Solvent: 

Final Volume (!ll!s) 

DCM/Hcxanc 65/35 (RCVOOI8) 
1 

V.:ndor: 

Triacontane~d62 

Terphenyl~d 14 

Phcnanthrenc~d I 0 

Pery!enc~d 12 

Oi! Fingerprint 

:-.Japhthalene~d8 

n-Tetradecane~d30 

n-Tetracos.:me-d50 

• 

n-Hexatriacontane-d74 

Chryscnc-d 12 

Anthraccne-d l 0 

SERAS 

Acenaphthene-d I 0 

Sa-Androstane 

1.4-Dichlorobenzene-d4 

l)arent Standards used in this standard: 

~\andard Description Prepared 

RVC0035 

RVC0042 

500ppm Oil IS Mix 03/19/12 

25K TPil & 100ppm Surr.!CAL Sl()]/20112 

Prepared By: 

Depattment: 

Last Edit 

LotNumber: 

93952-07-9 

NA 

:-.lA 

NA 

NA 

16416-32-3 

16416-34-5 

:-.lA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Prepared By Expires 

John Syslo 09115112 

John Sv1.lo 09/151\2 

09/151120 

03120112 () 

John Syslo 

Oil/Fingerprint Lab 

03/20/12 15:20 by JS 

ug/mL 

ug/mL 

10 ug/mL 

lO ug/mL 

500 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 uglmL 

10 ug/mL 

ug/mL 

10 ug/mL 

2 ug/mL 

10 ug/mL 

Last Edit 

031201!2 II :4g by JS 

OJ/201!2 15:20 by JS 

{mls) 

0.02 

002 

Pa!.!e I of I 

.Description: 

Standard TyjX': 

So!vcm: 

Fin<.~! Vu!umc (mls)· 

Vials. 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0046 

10 K TPH & 40ppm Surr. !CAL Stock 

Calibration Stan 

DCMIHexane 65135 (RCVOOIR) 

1 
1 

SERAS 

Expires: 

Prepared: 

Prepared By: 
Department 

Last Edit: 

LotNumber: 

09115112 0 

03/20/12 0 

John Syslo 
Oil/Fingerprint Lab 

03120/12 15:20 by JS 

Weathered ORO TPH !CAL using CUC bulk extracted oil. Use this to make serial dilutions and add IS: JS 

Analyrc CAS Number Concentration Units 

TriaconLani>d62 93952-07-9 40 ug/mL 

Tcrphenyl-dl4 NA 40 ug/mL 

f>henanthrcne-d I 0 NA 10 ug/mL 

Perylene-d 12 NA 10 ug/mL 

Oil Fingerprint 10000 ug/mL 

Naphtha!ene-d8 NA 10 ug/mL 

n-T etradecane-d30 10 ug/mL 

n-·r etracosane-dSO 16416-32-3 10 ug/mL 

n-Hexatriacontane-d74 16416-34-5 10 ug/mL 

.Chryscne-d 12 NA lO ug/mL 

Anthracene-d 10 1719-06-8 40 ug/mL 

Acenal)hthene-d 10 NA 10 ug/mL 

Sa-Androstane 438-22-2 40 ug/mL 

1.4-Dichlorobenzene-d4 3855-82-1 10 ug/mL 

Jlarcnt Standards used in this standard: 

Standard tA.:scription Prepared Prepared By Expires Last Edit 

RVCtXl35 500ppm Oil IS Mix 03119112 John Sys!o 09115112 03/201!2 11:48 by JS 

RVC0042 25K TPH & l OOppm Surr. IC AL SOJ/20112 John Svslo 09115/12 03120/12 !5:20 by JS 

(lllb) 

0.0~ 

0.4 

Pal!c I of 1 



Swndard ·1 ypc: 

Solvent: 

Volume (mh): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0045 

1.0 K TPH & 4ppm Surr. IC AL Stock 

Calibration Stan 

DCM/Hcxanc 65/35 (RCV0018) 

I 

I 
SERAS 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

l.otNumber: 

09115112 0 

03/20/12 () 

John Syslo 

Oil/Fingerprint Lab 

03/20112 15:20 by JS 

W~atht..•rt!d ORO TPH !CAL using CUC bulk extracted oil. Use this to make serial dilutions and add IS: JS 

Analytc 

Triacontane-d62 

T crphcnyl-d 14 

Phenanthrenc-d I 0 

Pery lcnc-d 12 

Oil Fingerprint 

Naphthalcne-d8 

n-Tetradecane-d30 

n-T etracosane-d50 

• 

n-llcxatriacontane-d74 

Chrysene-d 12 

Anthracene-d I 0 

Acenaphthene-d 10 

Sa-Androstane 

l ,4-Dichlorobcnzcne-d4 

Parent Standards used In this standard: 

Standard Description Prepared 

RVC0035 SOOppm Oil IS Mix tB/19112 

R VC0042 25K TPH & I OOppm Surr. I( AL 503120/12 

CAS Number 

93952-07-9 

NA 
NA 
NA 

NA 

16416-32-3 

16416-34-5 

NA 
1719-06-8 

NA 
438-22-2 

3855-82-1 

Prepared 13y Expires 

John Syslo 09/15/12 

John Sy.s!o 09115112 

Reviewed By~ 

Concentration lin its 

4 ug/mL 

ug/mL 

10 ug/mL 

10 ug/mL 

1000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/ml 

ug/mL 

10 ug/mL 

ug/mL 

10 ug/mL 

Last Edit 

03120112 11:48 by JS 

03120112 15:20 by JS 

(mls) 

0.02 

0.04 

Parre l of I 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

V..:ndor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0044 

5.0 K TPH & 20ppm Sure ICAL Stock Expires: 

Calibration Stan Prepared· 

DCM/Hcxane 65/35 (RCYOOI8) Pcepaccd By: 
1 Department: 

Last Edit: 

SERAS Lot Number: 

091151120 

03120/12 () 

John Syslo 

Oil/Fingerprint Lab 

0.1/20/12 15:20 by JS 

Wcathcn:d ORO TPH !CAL using Cl.JC bulk extracted oiL Use this to make serial dilutions and add IS: JS 

Analy1e CAS Number Concentration Units 

Triacontanc-d62 93952-07-9 20 ug/mL 

Tcrphcnyl-d 14 i'iA 20 ug/mL 

Phcnanthrenc-d l 0 NA 10 ug/mL 

Perylenc-d I 2 NA 10 ug/mL 

Oil Fingerprint 5000 ug/mL 

1\iaphthalene-dS :-.!A 10 ug/mL 

n-Tetradecanc-d30 10 ug/mL 

n-Tctracosane-d50 16416-.12-3 10 ug/rnL 

• n-Hexatriacontane-d74 16416-34-5 10 ug/mL 

Chrysenc-d 12 NA 10 ug/mL 

Anthracene-d! 0 1719-06-8 20 ug/mL 

Acenaphthene-d 10 NA 10 ug/mL 

5a-Androstane 438-22-2 20 ug/mL 

! ,4-Dichlorobenzenc-d4 3855-82-1 10 ug:lmL 

!•a rent Standards used in this standard: 

Standard Description Prepared Prepared By Expires Last Edit 

RVC0035 SOOppm Oil IS Mix 03119112 John Syslo 09/15/12 03/20/! 2 11:48 by JS 

!(VC0042 25K TPH & lOOppm Surr.ICAL Sm/20/!2 John Svslo 09115/12 03120112 15:20 by JS 

(mls) 

0.02 

0.2 

Pai!c l of\ 



Solvent: 

Volumc-(m!s) 

v~mlor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0043 

25K TPH & IOOppm Surr.!CAL Stock 
Calibration Stan 

DCM/Hexane 65/35 (RCV0018) 
I 

I 
SERAS 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit 

LotNumber: 

09/15/12 0 

03/20/12 0 

John Syslo 
Oil/Fingerprint Lab 

03/20112 15:20 by JS 

Weathered ORO TPH !CAL using CUC bulk extracted oil. Usc this to make serial dilutions and add IS: JS 

Analyte CAS Number Concentration Units 

l'riacont<ulc-d62 93952-07-9 100 ug/mL 

Tcrphenyl-dl4 NA 100 ug/mL 

Phenanthrene-d 10 NA 10 uglmL 

Pcrylenc-d 12 NA 10 ug!mL 

Od Fingerprint 25000 uglmL 

1'\aphthalcne-dS NA 10 ug/mL 

n-Tetradecane-d30 10 ug/mL 

n-T ctracosanc-d50 16416-32-3 10 ug/mL 

• n-Hexatriacontane-d74 16416-34-5 10 ug/mL 

Chrysenc-d 12 NA 10 ug/mL 

Anthmccne-d 10 1719-06-8 100 uglmL 

Accnaphthene-d I 0 NA 10 ug/mL 

Sa-Androstane 438-22-2 100 ug/mL 

l ,4-Dichlorobcnune-d4 3855-82-1 10 ug/mL 

P~rent Standards used in this standard: 

a • 

0.02 

Paue I of I 

Swndard T~ pe: 

Solvent: 

Final Volume (mls): 

Vials· 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0042 

25K TPH & I OOppm Surr. IC AL Stock 

Calibration Stan 

DCM/IIexane 65/35 (RCVOO 18) 

2 

SERAS 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

Lot Number: 

09115/12 0 

03/20/12 0 

John Syslo 
Oil/Fingerprint Lab 

03/20/12 15:20 by JS 

Weathered ORO TPH !CAL using CUC bulk extracted oil. Use this to make serial dilutions and add IS: JS 

Analytc CAS Number Concentration Units 

Triacontane-d62 93952-07-9 100 

Terphenyl-d14 NA 100 ug/mL 

Oil Fingerprint 25000 ug/mL 

Antbraccne-d I 0 1719-06-8 100 ug/mL 

Sa~ Androstane 438-22-2 100 uglmL 

Parent Standards used in this standard: 

Standard Description Prepared Prepared By Expires Last Edit 

RVC0032 2000ppm Oil Surrogale Stock 031!9112 John Syslo 091151!2 03119/12 10:07 by JS 

RVC0040 5o,ooo ppm cue TPH Std 03/19/12 John Svs!o 09115/12 03120112 15:20 by JS 

Reviewed By Date 

(mls) 

0.1 

Pa~c 1 of l 
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.)c-~cription: 
5tandard Type: 

Solvent: 

Final Vnlume (mls): 

Vendor: 

Phcnanthrcne~d I 0 

Pery lene~d 12 

~aphthalenc-d8 

Chrys~nc-d 12 

Accnaphthene-d I 0 

SV Internal Std. Mix, 

Internal Standar 

DCM 

Restck 

I, 4-Dichlorobenzene-d4 

• 

Analytical Standard Reco•·d 

ERT/SERAS Laboratory 

RVC0041 

2000 ppm Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit 

LotNumber: 

NA 

NA 

NA 

NA 

NA 

3855-82-1 

091161120 

03120112 0 

John Syslo 

Oil/Fingerprint Lab 

03120112 II :46 by JS 
AOR251>6 

2000 ug/mL 

2000 ug/mL 

2000 uglmL 

2000 ug/mL 

2000 uglmL 

2000 uglmL 

Date 

Page I of J 

Standard Type: 

Soheut: 

final Volume (!TIIs). 

\'ials: 

V..:ndor: 

5o,ooo ppm cue TPH Std 
Reagent 

DCM/Hexane 65:35 

\0 

SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0040 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

09/15112 0 

03119112 0 

John Syslo 

Oil/Fingerprint l.ab 

0312011 2 15:20 by JS 
LIMS # RVC<KliR 

From bulk extracted oil: This is to make LCS/MS spikes and lCAL from site extracted oil: No Surrogates 

Aualytc CAS Number Concentration llllits 

Oil Fingerprint 50000 ug/mL 

l,arent Standards used in this standard: 

Standard Description Prepared Prepared By Expires Last Edit 

RVC0038 CUC·BEO 2/22112 OJIJ91t2 John S}'s!o 09/15/22 OJ/201t215:20byJS 

• 
(mls) 

0.5 

Pa~c I of I 



.D<>uip<iow 

Standard rypc: 

Sol\ em: 

Volume (nils): 

Vials: 

V~!<ndor: 

CUC-BEO 2/22/!2 

Reagent 

Neat Oil Mixture 

SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0038 

Fxpircs: 

Prepared: 

Prepared By: 

Department: 

Last C:dit: 

l.otNumber: 

09/!5/22 () 

03/191!20 

John Sys!o 

Oii/Fiugef1)rint Lab 

03/20/!2 15:20 by JS 
Bulk Extracted Oil from Soil 

product that was t:xtracted & reclaimed on 2/!3!!2 from CUC-0135 soil: Methylene chloride baked olTon 2/17/12: 
portion of the extra sample that l had and gave to T.F.M on 03/02/12: JS 

Analyte CAS Number Concentration Units 

Oil Fingerprint 1000000 ug!mL 

• 

Date 

Page I of I 

.Description: 

Standard TyJX: 

Solvent: 

hnal Volume (mls): 

Vials: 

Vendor: 

500ppm Oil IS Mix 

Internal Standar 

DCM/Hcxanc 65:35 

2 
I 

SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0035 

Expires: 

Prepared: 

Prepared By: 

Dcpa11mcnt: 

Last Edit 

Lot Number: 

Dilulc 2000ppm TI'H IS (RCv0034) and 2000ppmllNA IS (RUK0081) lo 2.0mL 
spike 20~tL per l.OmL extract. JS 

• 

An.alytc 

Phcnanthrene-d 10 

Perylene-d 12 

Naphthalcne-dR 

n-Tctradecane-d30 

n-T ctracosanc-d50 

n-Hexatriacontanc-d74 

Chrysene-d 12 

Accnaphthene-d l 0 

I ,4-Dichlorobenzcne-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

RVC0034 

RVC0041 

TPH IS Mix: 2000ppm: 3 CompOIOJ/19/J 2 

SV Internal Std. Mix, 2000 ppm 03!20112 

CAS Number 

Prepared By 

John Syslo 

John Sys!o 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

NA 

3855-82-1 

Expires 

091!5112 

09/16112 

Reviewed By 

09/15/120 

03/19/12 0 

John Syslo 

Oil/Fingerprint Lab 
03/20/12 II :48 by JS 
DCM/IIex ~ LIMS# R!IC0022 

Concentration lin its 

500 uglmL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ugtmL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

Last Edit 

03119112 11 :3 I by JS 

03/20112 ! l :46 bv JS 

Date 

(mls) 

0.5 

0.5 

Page I of I 



Standard Type: 

Solvent: 

Volume (m!s): 

Vials: 

Ve11dor 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0034 

TPH IS Mix: 2000ppm: 3 Compounds Expires: 

Internal Standar Prepared: 

DCM/CS2 4:! Prepared By· 

25 Department: 

I Last Edit: 

NA LotNumber: 

3 Compound IS Mix for TPH. To be mixed with BNA IS 
RCVOOI7; Cs2 ~ RVA0051 

09115/12 0 

03/191120 

John Syslo 

Oil/Fingerprint Lab 

03/19/12 11:31 by JS 
:-.!A 

Analyte CAS Number Concentration Units 

11* T etradccanc-d30 

n* Telracosane-d50 

11*! lcxatriacontane-d74 

Parent Standards used in this standard: 

Standard Description 

RSF0123 Neat D50-n-Tetradecane 

.RSFOI24 Neat D74-n-Hexatriacontane 

RSF0\26 ~eat D30-n-Tetradecanc 

Prepared 

06130109 

06/30/09 

06/30/09 

Prepared By 

John Sy~>lo 

John Syslo 

John Svslo 

16416-32-3 

16416-34-5 

Expires 

12/27119 

12127119 

12127119 

Reviewed By 

2000 

2000 

2000 

Last Edit 

mg/Kg 

mg/Kg 

mg/Kg 

06130109 14:26 by JS 

06/30/09 14:33 by JS 

06130109 13:56 bv JS 

(mls) 

0.05 

0.05 

0.05 

Paue I of I 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0032 

EIA)e,cnptwn: 

Stand<trd Type: 

2000ppm Oil Surrogate Stock 

Surrogate Spike 
Solvent· 

hna! Vo!um<:{m!s). 

Vial:.-

DCMICS2 75:25 
50 

I 

REN' 

Mix of 4 nl.!at surrogates tOr Oil Surrogate Stock. 0.1 g each 
DCM RCVOOI7,andCS2~ RVA0051 

Analyte 

Triacotltane-d62 

Terphenyl-d 14 

Anthraccne-d I 0 

Sa-Androstane 

Parent Standards used in this standard: 

Standard De:,cription 

RSF0090 Neat Tnacontane-<162 

RSF0092 ~eat o-Terpheny!-dl4 

RSF0093 Neat Anthracene-dlO 

RSF0122 Neat 5a-Androstane 

Prepared 

06/29/09 

06/29/09 

06/29/09 

06130109 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

CAS Number 

93952-07-9 

NA 

1719-06-8 

438-22-2 

Prepared By Expires 

John Sys\o 06/26/19 

John Sys!o 12126119 

John Syslo 12/26!19 

JohnS slo 12127119 

09/15112 0 

03/19/12 0 

John Syslo 

Oil/fingerprint Lab 

03/19/12 I 0:07 by JS 
REAC 

Concentration Units 

2000 ug/mL 

2000 ug/rnL 

2000 ug/mL 

2000 ug/mL 

Last Edit 

06130109 13:27 by JS 

06/30/09 13:28 by JS 

06130109 13:28 by JS 

06130109 13:25 b JS 

Date 

(mls) 

0.1 

O.l 

0.1 

0.1 

Pa!.!.c I of I 
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Ok,cnpt<on: 
<;;tandard Ty~· 

Solvent: 

Vo!ume{tnb): 

Vendor: 

Hexane 

[)!ch!oromctltane 

OCM/Hexanc Mix 65/35 

Reagent 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVCOOI8 

Expires: 

Prepared: 

DCMIDE507 & HexanciH49E38 

1000 

Prepared By: 

Depa1tment: 

SERAS 
Last Edit: 

[.o!Number: 

110-54-3 

75-09-2 

Reviewed By 

03/07113 0 

03/07/12 0 

John Syslo 

Oil/Fingerprint Lab 
03107/12 18:28 by JS 
See Solvent/Solvent Lot 

332500 

650000 

ug/mL 

ug/mL 

Pa!.!:e 1 of I 

.Dcse<·;pt;on: 

Standard T:pc: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVCOOI7 

Dichloromcthane 99.9% Solvent 

Reagent 

Expires: 

Prepared: 

Dichloromethane I DE507 

4000 

Burdick & Jackson 

Prepared Hy: 

Depa11ment: 

Last Edit: 

LotNumher: 

Solvent Dich!oromethane . Honeywcii/B&J Solvent. Cat. GC299·4 
Logged into UMS 03/07/12. J. Syslo 
Burdick & Jackson listed as V cndor because Honeywell is misspelled. 

• 

Reviewed Hy 

03/07122 () 

03/07112 0 

John Syslo 
Oi!!Fingerprint Lab 

03107/12 17:01 by JS 
[)fl241 

Date 

Page I of! 



Swm.!ard Type: 

Sohent: 

Volume (mb): 

Vendor: 

CUC-BEO 12122112 

Reagent 

Neat Oil Mixture 
3 

SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0006 

Lxpires: 

Prepared: 

Prepared By: 

Oepat1ment: 

Last Edit: 

t,otNumber: 

03102119 0 

03101112 0 

John Syslo 

Oi!/Fingeq,rint Lab 

03102112 12:49 by JS 

Bulk Extracted Oil from Soil 

or mixed product that was extracted & reclaimed on 2/13/12 from CUC-0135 soil: Methylene chloride baked otT on 2/! 7/12: 
is e"'lra sample that l had and gave to T.F.M on 03/02/12: JS 

Analytc CAS Number Concentration Units 

Oil fingerprint 1000000 ug/mL 

• 

Date 

Page ! of 1 

.Description: 

Standard Type: 

Soherw 

Final Volume (ntis) 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SF:RAS Laboratory 

RVB0060 

Method/Waste Dilution Blank 

Reagent 

Expires: 

Prepared: 

DCM/llcxanc 65:35 

I 

SERAS 

Prepared By: 

Department: 

Last Edit· 

Lot Number: 

05112112 0 

02/24112 () 

John Syslo 
Oil/Fingerprint Lab 

02124112 !9:18 by JS 

RlJC0022 

Added IOpL 2000ppm Surrogate (RUK0077) and 20~ SOOppm IS (RVB0058) to Solvent Blank. A waste dilution blank. 

Analytc 

Triacontane-d62 

Terphenyl-dl4 

Phenanthrcne-d! 0 

Perylcne-d 12 

Naphthalene-dB 

n-Tetradecanc-d30 

n-Tetracosane-d50 

n-Hexatriacontane-d74 

Chryscne-d! 2 

• Anthracene-diG 

Acenaphthcne~d I 0 

Sa. Androstane 

I ,4-Dich!orobenzene-d4 

Parent SlundanJs used in this standard: 

Swndard Description 

RUK0077 2000ppm Oil Surrogate Stock 

RVB005X 500PJ>m Oil IS Mrx 

Prepared 

11/14/11 

02124112 

CAS Number 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Prepared By Expires 

John Sys!o 

John Systo 

05/12112 

05/14112 

Concentration lJnits 

20 uglmL 

20 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

tO ug/mL 

10 ug/mL 

20 uglmL 

!0 ug/mL 

20 ugJmL 

10 ug/mL 

Last Edit 

1111411116:50byJS 

0212411215:13 by JS 

(mls) 

0.01 

0.02 
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W,--------------------------------------------------------------, m 
$! 
w 

I 
0 ..... 
-.... 
6 
-1 
3: 
I 

0 ..... ..... 
~ ..... 1: 

@)Dcsuiption; 

Standard Type:: 

Solv.:nl: 

Final Volume (ml.s): 

Vial s 

V~ndoc : 

CUC-BEO 12122/12 

Reagent 

Neat Oil Mixture 
10 

I 
SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RV80057 

Expires: 

Prepared: 

Prepared By: 

Department: 

l..astl::dit 

LotNumber· 

08/20/29 0 

02122112 0 

John Syslo 

Oil/Fingerprint Lab 

0212211 2 09:20 by JS 
Bu lk Extracted Oil from Soil 

9.25 gmms of mixed product that was extracted & reclaimed on 2/13/12 from CUC-0135 soil : Ml!t hytcne chloride baked ofT on 1117112 : 
JS 

Ana lyle CAS Numbu Coacentntioo Uaits 

Oil Fingerprint 1000000 ugimL 

Reviewed By 

PnJ!.e I of I 

. Dt-s.criruillll 

St:mdard Type: 

Sol\· .. ·nc : 

hnal Volume (ntis): 

Vial s: 

Vc:ndoc 

500ppm Oil IS Mix 

lntemal Standar 

DCM/Hexane 65:35 

2 

SERAS 

Analytical Standard Reco rd 

ERT/SERAS Laboratory 

RV80058 

Expires: 

Prepared: 

Prepared By: 

l:kpartment: 

Llllst Ed it: 

l.otNumber: 

Dilute 2000ppm TPII IS (RUK0079) and 2000ppm BNA IS (RUK0081 ) to 2.0mL 
spike: 201J L per I.OmL extract. JS 

Anuf~·te 

Phenanthrene-<!! 0 

Perylene-d 12 

Naphthakne-d8 

n-Tetradecant:-dJO 

n-Tetracosane--d50 

n-Hexatriacontane-d 74 

CAS Number 

NA 

NA 

NA 

164 16-32-3 

164 16-34-5 

NA 

NA 

05/14/ 12 0 

02/24/ 12 0 

John Syslo 

Oil/Fingerprint Lab 

02124/12 15: 13 by JS 
DCM/Hcx ~ LIMS# RIJ\0022 

Coacealnatioo URiU 

500 ug/m L 

500 ug/mL 

500 u,WmL 

500 uWmL 

500 ugimL 

500 ujl/mL 

500 ugimL 

500 ull/mL 

3855-82-1 500 ug/mL 

Chrys.:ne-d 12 

Accnophthene-d I 0 

1,4-Dichlorobenzcne-d4 

-~----------------------~~-----

Pan~n l Standar-ds used in th l5 ~h•ndard: 

Standard tkscription Prepared 

RU K0079 TPH IS Mix: 2000ppm: 3 Compo~ll/14111 

RUK008 1 Stock SVOC Internal Std. Mix, 2(11115/ 11 

Prepared By 

John Syslo 

John Svslo 

Rev1ewed By 

Expires 

05/14/12 

05/15112 

Last Edit 

1111411117:00by JS 

11/15/11 15:06bvJS 

(mls) 

0.5 

0.5 

Page I of I 



Analytical Standard Record 

ERT/SERAS Laboratory 

RUL0003 

.)cs~.:ription: 
Standard Typ!!: 

So!vem: 

Final Volume {mls): 

Vendor: 

I OK CG·II7 Fingerprint Reference 

Reagent 

DCM/Hexanc 65:35 (RUC0022) 
I 

Expires: 

Prepared: 

Prepared By; 

{)epartment: 

Last Edit: 

Lot Number: 

Diluting neat product to obtain 1 O,OOOppm standard. adding IS for SIM method. 

Analytc 

Phenanthrene-d l 0 

Perylenc-d 12 

Fingerprint 

~·aphthalene-d8 

n-Tetradecane-d30 

n-Tctracosanc-d50 

n-Hexatriacontanc-d74 

Chrysene-d 12 

Acenaphthcnc-d I 0 

• t .4-Dichlorobenzene-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

RUL0002 !OK CG-117 Fingerprint Referencel2/0l/ll 

RVB005R 500ppm Oil IS Mix 02/24/l2 

CAS Number 

Prepared l3y 

John Syslo 

John Syslo 

~A 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

NA 

3855-82-1 

Expires 

05/29112 

05/!4/!2 

Reviewed By 

05/24/12 0 

02/24il2 0 

John Syslo 
Oil/Fingerprint Lab 

02124/12 19:13 by JS 
!\A 

Concentration Units 

10 ug/mL 

10 ug/mL 

10000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

Last Edit 

!2/0!111 16:25 by JS 

02/24/12 15:13 by JS 

Date 

0 

DFTPP 1 

0 

(mls) 

0.()2 

G 

Pa11e ! of I 
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~ 
~ 
I 

Q ... ....., 
0 
-i 
3: 
I 

Q ... ... 
~ ... 
w 
'w 

-=-ription: 

Standard Type: 

Solvent: 
Final Vo lume (mls): 

ViaJs: 

Vendor: 

Analyte 

Phenanthrene-d I 0 

50 ppm DFTPP + ISTD 

Calibration Stan 
DE507 
20 

Perylene-d 12 

Pentachlorophenol 

Naphthalene-d8 

Decafluorotriphc::nylphosphine 

Chrysene-d 12 

Benzidine 

Acenaphthene-d I 0 

4,4 '-DDT 

1,4-Dichlorobenzeoe-d4 

Parut Standards u.sed io tbis staadard 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVB0025 

Expires: 

Prepared: 

Prepared By: 
Department 

Last Edit: 
LotNumber: 

CAS Na.mbff 

NA 

NA 

87-86-5 

NA 

NA 

NA 

92-87-5 

NA 

50-29-3 

3855-82-1 

Standard Description Pn:pared Prepared By Expires 

RUA0036 

RUJ0028 

GCIMS Tuning Mix (DFTPP). St<JOI / 14/11 

SV Internal Std. Mix, 2000 ppm 04112112 

Ben Beauchaine 
Ben Beauchaine 

07/01/13 

10/12112 

08/ 12112 0 

02114112 0 

Ben Beauchaine 
SVOCGCMS 

04119112 09:45 by GA 

Con«ntratioct Units 

40 uglmL 

40 uglmL 

50 uglmL 

40 uglmL 

50 ugtmL 

40 uglmL 

50 uglmL 

40 uglmL 

50 uglmL 

40 ugtmL 

Last f..dit 

06102111 14:45 by JS 

04/19112 09:45 bv GA 

Date 

(m ls) 

I 

0.4 

Page I of I 

.scription: 

Standard Type: 

Solvent 

Final Volume (mls): 

Vials · 

Vendor: 

Analytical Standard R..:ord 

ERT/SERAS Laboratory 

RUA0036 

GCIMS Tuning Mix (DFTPP). Stock, IOOExpires: 

MS Tune Soluti• Prepared: 

Methylene Chloride Prepared By: 

I Deparnnent: 

Last Edit: 

Restek lotNumber: 

Callllog # 31615; Mix of 4 compounds for 8270 DFTPP; dilu<e 10 50ppm before use. 
BB 

Anslyte CAS Number 

Pentachlorophenol 87-86-5 

Decafluorolriphenylphosphine NA 

Benzidine 92-87-5 

4,4'-DDT 50-29-) 

07/01/13 0 

01 / 14/110 

Ben Beauchaine 
SVOCGCMS 

06102111 14 :45 by JS 

A075699 

Coaceatntioa Units 

1000 uglmL 

1000 uglmL 

1000 uglmL 

1000 ugtmL 

Page I of I 



Analytical Standard Record 

ERT/SERAS Laboratory 

RUJ0028 

-=pi ion: 

Standw'd Type: 

SV Internal Std. Mix, 2000 ppm 

Internal Standar. 

Expires: 
Prepared: 

f'>qm'erl By: Solvent: DCM 
FinaJ Volume (mls): 

Vials: 

Vendor: Restek. 

CAT#31206: 

Analyte 

l'henanthrene-d I 0 

Perylene-dl2 

Napblhalene-d8 

Chrysene-d 12 

Acenaphthene-d I 0 

1,4-Dichlorobenzene-d4 

• 

Department: 

Last Edit: 

LotNumber: 

CAS Numbu 

NA 

NA 

NA 

NA 

NA 

3855-82-1 

Rev1ewed By 

10/12112 0 

04/ 12112 0 

Ben Beauchaine 
SVOCGCMS 

04/19/12 09:45 by GA 
A082566 

Concentration Units 

2000 uwmL 

2000 uwmL 

2000 u!YmL 

2000 uwmL 

2000 uwmL 

2000 uwmL 

Page I of I 

~ription: 
Standw'd Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Neat 030-n-Tetradecane 

Reagent 
Neat 

I 

Cambride:e lsotooe Labs 

I' gram of neal Oil IS compound; CAT# DLM-670-1 

~. 
li$1 

Analyte 

n-T etradecane-d30 

Analytical Standard Record 

ERT/SERAS Laboratory 

RSF0126 

Expires: 

Prepared: 

P.epare<l By: 
Department: 

Last Edit: 

LotNumber: 

12127/ 19 0 

06/30/09 0 

John Syslo 
OiVFingerprint Lab 
06130109 13:56 by JS 
PR-161 09/04285TDI 

CAS Number ConcentnHoll UnitJ 

1000000 mg!Kg 

Page I of I 



-escription: 

Standard Type: 

Solvent: 

Final Volume {mls)· 

Vials: 

Vendor. 

Neat 074-n-Hexatriacontane 
Reagent 

Neat 
l 

Cambridee Isotone Labs 

1.0 grams of Neat Oil IS cmpd CAT# DLM-2634-1 

Analyte 

n-Hexatriacontane-d74 

• 

Analytical Standard Record 

ERT/SERAS Laboratory 

RSFOI24 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

12127/!9 0 
06/30/09 0 
John Syslo 
Oil/Fingerprint Lab 
06/30/09 !4:33 by JS 
P-7449 

CAS Number Concentration Units 

16416-34-5 1000000 mg!Kg 

Page I of I 

-eseription: 

Standard Type· 

Solvent 

Final Volume (mls): 

Vials· 

Vendor: 

Neat 050-n-Tetradecane 
Reagent 
Neat 
l 

Cambridee Isotone Labs 

Analytical Standard Record 

ERT/SERAS Laboratory 

RSFOI23 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

12/271!9 0 
06/30/09 0 
John Syslo 
Oil/Fingerprint Lab 
06/30/09 14:26 by JS 
PR-l7753/092!6TCI 

0.5 grams of neat Oil IS compound; CAT# DLM-2209-0.5 

Analyte CAS Number Concentration Units 

n-T etracosane-d50 !6416-32-3 1000000 mg!Kg 

• 

Page I of 1 



.escription: 

Standard Type: 

Solvent: 
Final Volume (mls): 

Vials· 

Vendor 

Neat Sa-Androstane 

Reagent 

Neat 
1 

1 
Sie.ma 

Analytical Standard Record 

ERT/SERAS Laboratory 

RSF0122 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

12127119 0 
06/30/09 0 

John Syslo 
Oil/Fingerprint Lab 
06/30/09 13:25 by JS 
098K4035 

I gram of neat Oil Surrogate cmpd CAT# A0887-l G 

Analyte CAS Number Concentration Units 

Sa-Androstane 438-22-2 I 000000 mg/Kg 

• 

Standard Type: 

Solvent: 

Final Volume (m!s): 

Vials· 

Vendor: 

Neat Anthracene-d I 0 
Reagent 
Neat 
1 

I so tee 

Analytical Standard Record 

ERTISERAS Laboratory 

RSF0093 

Expircso 12/26119 0 
Prepared: 06/29/09 0 

Prepared By: John Syslo 

Department: OiVFingerprint Lab 
Last Edit: 06/30/09 13:28 by JS 
LotNumber: IY0212 

I gram of neat oil surrogate compound, CAT# 176591-1 G 

Analyte CAS Number Concentration Units 

Anthracene-d l 0 1719-06-8 1000000 ug/mL 

• 

Reviewed 

Page I of I 



... ription: 

Standard Type: 

Solvent: 

Final Volume: (mls): 

Vials: 

Vendor: 

Neat o-Terphenyl-dl4 
Reagent 
Neat 

I 

Cambridoe lsotooe Labs 

Analytical Standard Record 

ERT/SERAS Laboratory 

RSF0092 

Expires: 
Prepawl: 

Prepared By: 
Deportm<nt: 

Lase Edit 

LotNumber: 

12n6/19 0 
06/29/09 0 

John Syslo 
OiVFingerprint Lab 

06/30/09 13 :28 by JS 
PR-19171 

I' gram, neat oil surrogate compound, cat# DLM-450-1 

Analyte CAS Numbfl- Coauatration Units 

Terphenyl-dl4 N A I 000000 mg!Kg 

• 

Page I of I 

t:iption: 
Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Neat Triacontane-d62 
Reagent 
neat 
0.5 

CAmbrid•e lsotooe Labs 

Analytical Standard Record 

ERT/SERAS Laboratory 

RSF0090 

Expires· 

Prepared: 
Prepared By: 

D<partm<nt: 

Last Edit: 

lotNumbcr: 

06126119 0 
06/29/09 0 

John Syslo 
Oii!Finge'l'rint Lab 
06/30/09 13 :27 by JS 
P-8790 

Neat TPH/Oi l surrogate, 0.5grams, Cat# DLM-221 0.().5 

Analyte CAS Number Conc:entutio• Units 

Triacontane.d62 93952.()7-9 1000000 mg!Kg 

• 

Da!e 

Page I of I 



SERAS-017-DTM-011413_3 0183 



Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0066 

5000ppm 2nd Source CCV foe Enbridge OExpires: 

Calibration Stan 

DCM/Hexane 65:35 

I 

SERAS 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

09/15/12 0 

03/22/12 0 

John Syslo 

Oil/Fingerprint Lab 

03/22/l218:30byJS 

RVCOOI8 

Diluted the baked crude oil standard 6x and use as 2nd source CCV for Enbridge Oil TPH ICAL; Syslo 

Analyte 

Phenanthrene-d I 0 

Perylene-dl2 

Oil Fingerprint 

Naphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

n-Hexatriacontane-d74 

Chrysene-d 12 

10 

Parent Standards used in this standard 

Standard Description Prepared 

RVC0035 500ppm Oil IS Mix 03/19/12 

RVC0065 30,000ppm TPH 2nd Source Enbric03/22!12 

SERAS-017-DTM-011413_3 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

Reviewed 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

NA 

3855-82-1 

Expires 

09/15/12 

09/18/12 

Concentration Units 

10 ug/mL 

10 ug/mL 

4954.4 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

Last Edit 

03/20/12 II :48 by JS 

03/22112 18:26 by JS 

(mls) 

0.02 

0.167 

Page 1 of l 



Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0065 

pt10n: 30,000ppm TPH 2nd Source Enbridge Oil Expires: 09/18/12 0 

03/22/120 Standard Type: 

Solvent: 
Final Volume (mls): 

Vials: 

Vendor: 

Reagent 

DCM/Hexane 65:35 
6 

I 
SERAS 

Prepared: 

Prepared By: 
Department: 

Last Edit: 

LotNumber: 

John Syslo 
Oil/Fingerprint Lab 

03/22/12 18:26 by JS 
RVC0018 

Cleaned SERAS-0 17-0003 crude, then baked at 125 degrees C for I hour to simulate autoclave. Looks like -0004 now. JS 

Analyte CAS Number Concentration Units 

Oil Fingerprint 29667 ug/mL 

Parent Standards used in this standard 

Standard Description Prepared Prepared By Expires Last Edit 

RVC0064 ENBRIDGE TPH 2nd Source Stocl03/22!12 John Syslo 09/18112 03/22112 18:22 by JS 

Reviewed 1 Date 

SERAS-01i-DTM-011413_3 0185 

(mls) 

0.178 

I of I 



Standard Type: 

Solvent: 
Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0064 

EN BRIDGE TPH 2nd Source Stock NEA lExpires: 

Reagent 

Fresh but Baked Enbridge Crude 

2 

SERAS 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

09118112 0 

03/22/12 0 

John Syslo 
Oil/Fingerprint Lab 

03/22/12 18:22 by JS 
Cleaned & baked samole 0003 

2.0 Grams ofEnbridge Oil product From Sample SERAS-017-0003. Centrifuged& autoclaved. 3/06/2012; page 18 ofSERAS-L-0146 

Analyte CAS Number Concentration Units 

Oil Fingerprint 1000000 ug/mL 

() 
Review~~ Date 

SERAS-017-DTM-011413_3 0186 Page I of I 



Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

0.5K EO TPH ICAI Std. 

Calibration Stan 

DCM/Hexane 65:35 
1 

SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0063 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

Site Specitlc En bridge Oil-TPH. Serial dilution of RVC0057; J. Syslo 

Analyte 

Triacontane-d62 

Terphenyl-dl4 

Phenanthrene-d 10 

Perylene-d12 

Oil Fingerprint 

Naphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

acontane-d74 

Anthracene-d I 0 

Acenaphthene-d I 0 

Sa-Androstane 

I ,4-Dichlorobenzene-d4 

Parent Standards used in this standard 

Standard Description 

RVC0035 500ppm Oil IS Mix 

RVC0057 50K EO TPH Stock 

SERAS-017-DTM-011413_3 

Prepared 

03/19/12 

03/22/12 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

Reviewe 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

09/15112 

09/15112 

09/15/12 0 

03/22/12 0 

John Syslo 
Oil/Fingerprint Lab 

03/22/12 16:22 by JS 
RVC0038 

Concentration Units 

2 ug/mL 

2 ug/mL 

10 ug/mL 

10 ug/mL 

500 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

2 ug/mL 

10 ug/mL 

2 ug/mL 

10 ug/mL 

Last Edit 

03120112 11 :48 by JS 

03/22/12 15:04 by JS 

0187 

(mls) 

0.02 

0.01 

Page of I 



ption: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

1.0K EO TPH ICA! Std. 

Calibration Stan 

DCM!Hexane 65:35 

1 

I 
SERAS 

Analytical Standard Record 

ERT /SERAS Laboratory 

RVC0062 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

Site Specific En bridge Oil-TPH. Serial dilution of RVC0057; J. Syslo 

Analyte 

Triacontane-d62 

Terphenyl-d 14 

Phenanthrene-d 10 

Perylene-d 12 

Oil Fingerprint 

Naphthalene-dB 

n-Tetradecane-d30 

n-Tetracosane-d50 

12 

Anthracene-d I 0 

Acenaphthene-d 10 

Sa-Androstane 

I ,4-Dich1orobenzene-d4 

Parent Standards used in this standard: 

Standard Description 

RVC0035 500ppm Oil IS Mix 

RVC0057 SOK EO TPH Stock 

SERAS-017-DTM-011413_3 

Prepared 

03119/12 

03/22112 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

09115112 

09!15/12 

09/15/12 0 

03/22112 0 

John Syslo 
Oil/Fingerprint Lab 

03/22/12 16:16 by JS 
RVC0038 

Concentration Units 

4 ug/mL 

4 ug/mL 

10 ug/mL 

10 ug/mL 

1000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

4 ug/mL 

10 ug/mL 

4 ug/mL 

10 ug/mL 

Last Edit 

03/20112 II :48 by JS 

03/22/12 15:04 by JS 

Date 

0188 

(mls) 

0.02 

0.02 

Page I of I 



Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

25K EO TPH ICAI Std. 

Calibration Stan 

DCM/Hexane 65:35 
I 
l 
SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0061 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

Site Specific En bridge Oil-TPH. Serial dilution of RVC0057; J. Syslo 

Analyte 

Triacontane-d62 

Terpheny 1-d 14 

Phenanthrene-d I 0 

Pery lene-d 12 

Oil Fingerprint 

Naphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

Hexatriacontane-d7 4 

hrysene-d 12 

Anthracene-d I 0 

Acenaphthene-d I 0 

Sa-Androstane 

I ,4-Dichlorobenzene-d4 

Parent Standards used in this standard 

Standard Description 

RVC0035 500ppm Oil IS Mix 

RVC0057 50K EO TPH Stock 

SERAS-017-DTM-011413_3 

Prepared 

03/19112 

03/22/12 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

09/15112 

09/15112 

09/15/12 0 

03/22112 0 

John Syslo 
Oil/Fingerprint Lab 

03/22/12 16:17 by JS 
RVC0038 

Concentration Units 

100 ug/mL 

100 ug/mL 

10 ug/mL 

10 ug/mL 

25000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

100 ug/mL 

10 ug/mL 

100 ug/mL 

10 ug/mL 

Last Edit 

03/20/12 11:48 by JS 

03/22/12 15:04 by JS 

' Date 

0189 

(mls) 

0. 02 

0.5 

Page I of l 



Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

I OK EO TPH I CAl Std. 

Calibration Stan 

DCM/Hexane 65:35 
I 

I 
SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0060 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

Site Specific Enbridge Oil-TPH. Serial dilution of RVC0057; J. Syslo 

Analyte 

Triacontane-d62 

Terphenyl-d14 

Phenanthrene-d l 0 

Perylene-dl2 

Oil Fingerprint 

Naphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

12 

Anthracene-d l 0 

Acenaphthene-d 10 

Sa-Androstane 

l ,4-Dichlorobenzene-d4 

Parent Standards used in this standard 

Standard Description 

RVC0035 500ppm Oil IS Mix 

RVC0057 50K EO TPH Stock 

SERAS-017-DTM-011413_3 

Prepared 

03/19/12 

03/22/12 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

Reviewed 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

09/15/12 

09/15112 

09/15/12 0 

03/22/12 0 

John Syslo 
Oil/Fingerprint Lab 

03/22/12 16:15 by JS 
RVC0038 

Concentration Units 

40 uglmL 

40 uglmL 

10 uglmL 

10 ug!mL 

10000 ug!mL 

10 ug!mL 

10 ug/mL 

10 uglmL 

10 ug/mL 

10 ug/mL 

40 ug!mL 

lO ug/mL 

40 ug!mL 

10 ug/mL 

Last Edit 

03/20/12 II :48 by JS 

03/22/12 15:04 by JS 

Date 

0190 

(mls) 

0.02 

0.2 

Page l of I 



ption: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

5.0K EO TPH ICAI Std. 

Calibration Stan 

DCM/Hexane 65:35 
I 

I 
SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0059 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

Site Specific Enbridge Oil-TPH. Serial dilution ofRVC0057L; J. Syslo 

Analyte CAS Number 

Triacontane-d62 93952-07-9 

Terphenyl-d14 NA 

Phenanthrene-d I 0 NA 

Pery lene-d 12 NA 

Oil Fingerprint 

Naphthalene-d8 NA 

n-Tetradecane-d30 

n-Tetracosane-d50 16416-32-3 

16416-34-5 

NA 

Anthracene-d 10 1719-06-8 

Acenaphthene-d I 0 NA 

5a-Androstane 438-22-2 

l ,4-Dichlorobenzene-d4 3855-82-1 

Parent Standards used in this standard 

Standard Description Prepared Prepared By Expires 

RVC0035 500ppm Oil IS Mix 03119/12 John Syslo 09115/12 

RVC0057 50K EO TPH Stock 03/22/12 John Syslo 09115/12 

SERAS-017-DTM-011413_3 

09115112 0 
03/22/12 0 

John Syslo 
Oil/Fingerprint Lab 

03/22/l2 15:08 by JS 
RVC0038 

Concentration Units 

20 uglmL 

20 uglmL 

10 uglmL 

10 uglmL 

5000 uglmL 

10 uglmL 

10 uglmL 

10 uglmL 

10 ug!mL 

10 uglmL 

20 uglmL 

10 uglmL 

20 ug!mL 

10 uglmL 

Last Edit 

03/20/12 II :48 by JS 

03/22/12 15:04 by JS 

0191 

(mls) 

0.02 

0.1 

Page I of I 



Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

50K EO TPH ICAI Std. 

Calibration Stan 

DCM/Hexane 65:35 
I 

SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0058 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

Site Specific En bridge Oil-TPH. Serial dilution of RVC0057L; J. Syslo 

Analyte 

Triacontane-d62 

Terphenyl-d 14 

Phenanthrene-d 10 

Perylene-d12 

Oil Fingerprint 

Naphthalene-d8 

n-Tetradecane-d3 0 

n-Tetracosane-d50 

Anthracene-d 10 

Acenaphthene-d 1 0 

Sa-Androstane 

I ,4-Dichlorobenzene-d4 

Parent Standards used in this standard: 

Standard Description 

RVC0035 500ppm Oil IS Mix 

RVC0057 50K EO TPH Stock 

SERAS-017 -DTM-011413 _ 3 

Prepared 

03/19/12 

03/22!12 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

09115/12 

09115112 

09/15/12 0 

03/22112 0 

John Syslo 
Oil/Fingerprint Lab 

03/22/12 15:07 by JS 
RVC0038 

Concentration Units 

200 ug/mL 

200 ug/mL 

10 ug/mL 

10 ug/mL 

50000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

200 ug/mL 

10 ug/mL 

200 ug/mL 

10 ug/mL 

Last Edit 

03/20/12 II :48 by JS 

03/22112 15:04 by JS 

Date 

0192 

(mls) 

0.02 

I of I 



Description: 50K EO TPH Stock 

Standard Type: Calibration Stan 

Solvent: DCM/Hexane 65:35 
Final Volume (mls): 2.2 

Vials: I 
Vendor: SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0057 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

09i15!12 0 

03/22/12 0 

John Syslo 

Oil/Fingerprint Lab 

03/22/12 15:04 by JS 

RVC0038 

Site Specific Enbridge Oil-TPH. Has surrogates- do serial dilutions for ICAL; J. Syslo 

Analyte CAS Number Concentration Units 

Triacontane-d62 93952-07-9 200 ug/mL 

Terphenyl-dl4 NA 200 ug/mL 

Oil Fingerprint 50000 ug/mL 

Anthracene-d 10 1719-06-8 200 ug/mL 

Sa-Androstane 438-22-2 200 ug/mL 

Parent Standards used in this standard 

Description Prepared Prepared By Expires Last Edit 

2000ppm Oil Surrogate Stock 03119/12 John Syslo 09115/12 03!19/12 I 0:07 by JS 

TPH Stock 03/21112 John 09/17!12 03/21112 17:06 JS 

I 
/ f\ 

Reviewed Bx/ Date 

0193 SERAS-017-DTM-011413_3 

(mls) 

0.22 

2 

Page I of l 



Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Enbridge TPH Stock 

Reagent 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0056 

Expires: 

Prepared: 

DCM/Hexane/ Acetone/Methanol ( 
6 

Prepared By: 

Department: 

1 Last Edit: 

SERAS LotNumber: 

09!17/12 0 

03/21/12 0 

John Sys1o 
Oil/Fingerprint Lab 
03/21/1217:06byJS 
NA 

This TPH standard is prepared from SERAS-0 17-0004 oil. The solvent mixture was necessary because of disolution problems J. Syslo 

Analyte CAS Number Concentration Units 

Oil Fingerprint 55000 ug/mL 

Parent Standards used in this standard 

Standard Description Prepared Prepared By Expires Last Edit (mls) 

RVC0050 ENBRIDGE TPH Stock NEAT 03/20/12 John Syslo 09/16/22 03/20!12 15:26 by JS 0.33 

t 

f Date 

SERAS-017-DTM-011413_3 01'94 
Page l of I 



ption: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0054 

5,000 ppm CCV for CUC TPH Expires: 

Reagent Prepared: 

DCM/Hexane 65:35 Prepared By: 

0.5 Department: 

I Last Edit: 

SERAS LotNumber: 

09/15/12 0 

03120112 0 

John Syslo 

Oii!Fingerprint Lab 

03/20/12 16:38 by JS 

LIMS # RVCOOI8 

Using En bridge Oil Product: SERA S-O 17-0004: Surrogates added; Also Check of 5000ppm EO TPH Spike for central 

Analyte CAS Number Concentration Units 

Triacontane-d62 93952-07-9 20 ug/mL 

Terphenyl-d 14 NA 20 ug/mL 

Phenanthrene-d I 0 NA 10 ug/mL 

Perylene-dl2 NA 10 ug/mL 

Oil Fingerprint 5000 ug/mL 

Naphthalene-d8 NA 10 ug/mL 

n-Tetradecane-d30 10 ug/mL 

n-Tetracosane-d50 16416-32-3 10 ug/mL 

acontane-d74 16416-34-5 10 ug/mL 

NA 10 ug/mL 

Anthracene-d I 0 1719-06-8 20 ug/mL 

Acenaphthene-d I 0 NA 10 ug/mL 

Sa-Androstane 438-22-2 20 ug/mL 

1 ,4-Dichlorobenzene-d4 3855-82-1 10 ug/mL 

Parent Standards used in this standard 

Standard Description Prepared Prepared By Expires Last Edit 

RVC0032 2000ppm Oil Surrogate Stock 03/19112 John Syslo 09115/12 03!19/12 10:07 by JS 

RVC0035 500ppm Oil IS Mix 03!19112 John Syslo 09/15112 03/20112 11:48 by JS 

RVC0053 5000ppm TPH Spike for Enbridge 03/20/12 John Syslo 09/20/12 03/20112 15:36 by JS 

SERAS-017 -DTM-011413_ 3 

(mls) 

0.005 

0.01 

0.5 

Page I of I 



Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0053 

5000ppm TPH Spike for Enbridge Oil 

Analyte Spike 

Expires: 

Prepared: 

DCM'Hexane 65:35 Prepared By: 

10 Department: 

Last Edit: 

SERAS Lot Number: 

09/20/12 0 

03/20/12 0 

John Syslo 
CENTRAL 

03/20/12 15:36 by JS 
Lims # RVCOOI8 

Dilute 50K !Ox DCM/Hexane: Using Oil extracted from EO Sample SERAS-017-0004 

Analyte CAS Number Concentration Units 

Oil Fingerprint 5000 ug/mL 

Parent Standards used in this standard 

Standard Description Prepared Prepared By Expires Last Edit 

RVC0051 50,000 ppm EO TPH Std 03/20112 John Syslo 09!16112 03/20/12 15:28 by JS 

~~ ~ < ' 

'~ ! ,?< 

Revi~Bys) 
SERAS-017-DTM-011413_3 

Date 

0196 

(mls) 

Pagel of I 



ption: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

50,000 ppm EO TPH Std 

Reagent 

DCM/Hexane 65:35 
10 

SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0051 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

09/16/12 0 

03/20/12 0 

John Syslo 
Oil/Fingerprint Lab 

03/20/12 15:28 by JS 
LIMS # RVC0018 

From En bridge Oil Sample SERA S-O 17-0004: This is to make LCS/MS spikes and ICAL from site extracted oit No Surrogates 

Analyte CAS Number Concentration Units 

Oil Fingerprint 50000 ug/mL 

Parent Standards used in this standard 

Standard Description Prepared Prepared By Expires Last Edit (mls) 

RVC0050 ENBRIDGE TPH Stock NEAT 03/20/12 John Syslo 09/16/22 03/20112 15:26 by JS 0.5 

Date 

SERAS-017-DTM-011413_3 0197 
Page I of! 



Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0050 

ENBRIDGE TPH Stock NEAT Expires: 09/16/22 0 
Standard Type: Reagent Prepared: 03/20112 0 
Solvent: Weathered Enbridge Crude Prepared By: John Syslo 
Final Volume (mls): 2 Department: Oil/Fingerprint Lab 
Vials: 1 Last Edit: 03/20112 15:26 by JS 

Vendor: SERAS LotNumber: Cleaned & baked samole 0004 

2.0 Grams of Enbridge Oil product From Sample SERAS-0 17-0004. Centrifuged & autoclaved. 3/07/2012 

Analyte CAS Number Concentration Units 

Oil Fingerprint 1000000 ug/mL 

Reviewed 

SERAS-017-DTM-011413_3 Page 1 of I 



'ption: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0049 

0.25K TPH & I.Oppm Surr. !CAL Stock 

Calibration Stan 

DCM/Hexane 65/35 (RCVOO 18) 

I 
I 
SERAS 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

09115/12 0 

03/20/12 0 

John Syslo 

Oil/Fingerprint Lab 

03120112 14:46 by JS 

Weathered ORO TPH !CAL using CUC bulk extracted oil. Use this to make serial dilutions and add IS: JS 

Analyte 

Triacontane-d62 

Terphenyl-d 14 

Phenanthrene-d 10 

Pery lene-d 12 

Oil Fingerprint 

N aphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

sene-dl2 

Anthracene-d I 0 

Acenaphthene-d I 0 

Sa-Androstane 

I ,4-Dichlorobenzene-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

RVC0035 

RVC0042 

500ppm Oil IS Mix 03/19112 

25K TPH & IOOppm Surr. !CAL S1()3/20/12 

SERAS-017 -DTM-011413 _ 3 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

09/15/12 

09/15/12 

Concentration Units 

ug/mL 

ug/mL 

10 ug/mL 

10 ug/mL 

250 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

ug/mL 

10 ug/mL 

I ug/mL 

10 ug/mL 

Last Edit 

03/20112 II :48 by JS 

03/20/12 12:28 by JS 

0199 

(mls) 

0.02 

0.01 

Pagel of I 



Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0048 

0.5 K TPH & 2ppm Surr. ICAL Stock 

Calibration Stan 

DCM/Hexane 65/35 (RCV0018) 
I 

I 
SERAS 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

09115/120 

03/20/12 0 

John Syslo 
Oil/Fingerprint Lab 

03/20/12 14:45 by JS 

Weathered ORO TPH !CAL using CUC bulk extracted oil. Use this to make serial dilutions and add IS: JS 

Analyte 

Triacontane-d62 

Terpheny 1-d 14 

Phenanthrene-d I 0 

Pery lene-d 12 

Oil Fingerprint 

Naphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

acontane-d74 

Anthracene-d 1 0 

Acenaphthene-d 10 

Sa-Androstane 

1 ,4-Dichlorobenzene-d4 

Parent Standards used in this standard 

Standard Description Prepared 

RVC0035 500ppm Oil IS Mix 03/19/12 

RVC0042 25K TPH & IOOppm Surr. ICAL S()3/20!12 

SERAS-017-DTM-011413_3 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

09/15/12 

09/15/12 

Concentration Units 

2 ug/mL 

2 ug/mL 

10 ug/mL 

10 ug/mL 

500 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

2 ug/mL 

10 ug/mL 

2 ug/mL 

10 ug/mL 

Last Edit 

03/20/12 11:48 by JS 

03/20112 12:28 by JS 

Date 

0200 

(mls) 

0.02 

0.02 

Page I of I 



Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0046 

10 K TPH & 40ppm Surr. ICAL Stock 

Calibration Stan 

DCM/Hexane 65/35 (RCVOO 18) 
1 

I 
SERAS 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

09/15112 0 

03/20/12 0 

John Syslo 
Oil/Fingerprint Lab 

03/20112 12:51 by JS 

Weathered ORO TPH ICAL using CUC bulk extracted oil. Use this to make serial dilutions and add IS: JS 

Analyte 

Triacontane-d62 

Terphenyl-dl4 

Phenanthrene-d 10 

Pery lene-d 12 

Oil Fingerprint 

Naphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

12 

Anthracene-d 10 

Acenaphthene-d I 0 

Sa-Androstane 

I ,4-Dichlorobenzene-d4 

Parent Standards used in this standard 

Standard Description Prepared 

RVC0035 500ppm Oil IS Mix 03/19/12 

RVC0042 25K TPH & IOOppm Surr. ICAL S())/20/12 

SERAS-017-DTM-011413_3 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

Review 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

09115/12 

09/15/12 

Concentration Units 

40 ug/mL 

40 ug/mL 

10 ug/mL 

10 ug/mL 

10000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

40 ug/mL 

10 ug/mL 

40 ug/mL 

10 ug/mL 

Last Edit 

03/20/12 II :48 by JS 

03/20/12 12:28 by JS 

(mls) 

0.02 

0.4 

Page l of I 



Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0045 

1.0 K TPH & 4ppm Surr. !CAL Stock 

Calibration Stan 

DCM/Hexane 65/35 (RCVOO 18) 

1 

I 
SERAS 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

Lot Number: 

09115112 0 

03/20/12 0 

John Syslo 
Oil/Fingerprint Lab 

03120112 12:31 by JS 

Weathered ORO TPH ICAL using CUC bulk extracted oil. Use this to make serial dilutions and add IS: JS 

Analyte 

Triacontane-d62 

Terphenyl-d 14 

Phenanthrene-d I 0 

Perylene-d 12 

Oil Fingerprint 

Naphthalene-d8 

n-Tetradecane-d30 

n» Tetracosane-d50 

-Hexatriacontane-d74 

12 

Anthracene-d I 0 

Acenaphthene-d I 0 

Sa-Androstane 

1 ,4-Dichlorobenzene-d4 

Parent Standards used in this standard 

Standard Description Prepared 

RVC0035 

RVC0042 

500ppm Oil IS Mix 03119/12 

25K TPH & lOOppm Surr. ICAL S1()3/20/12 

SERAS-017-DTM-011413_3 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

09115112 

09/15/12 

Concentration Units 

4 ug/mL 

4 ug/mL 

10 ug/mL 

10 ug/mL 

1000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

4 ug/mL 

10 ug/mL 

4 ug/mL 

10 ug/mL 

Last Edit 

03/20112 II :48 by JS 

03/20112 12:28 by JS 

!~l2 
0202 

(mls) 

0.02 

0.04 



Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0044 

5.0 K TPH & 20ppm Surr. ICAL Stock 

Calibration Stan 

DCM/Hexane 65/35 (RCVOO 18) 

I 

SERAS 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

09/15/12 0 

03/20112 0 

John Syslo 
Oil/Fingerprint Lab 

03/20/12 12:29 by JS 

Weathered ORO TPH ICAL using CUC bulk extracted oil. Use this to make serial dilutions and add IS: JS 

Analyte 

Triacontane-d62 

Terphenyl-d 14 

Phenanthrene-d l 0 

Perylene-d12 

Oil Fingerprint 

Naphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

12 

Anthracene-d I 0 

Acenaphthene-d I 0 

Sa-Androstane 

I ,4-Dich lorobenzene-d4 

Parent Standards used in this standard 

Standard Description Prepared 

RVC0035 500ppm Oil IS Mix 03/19112 

RVC0042 25K TPH & IOOppm Surr. ICAL 51()3/20/12 

SERAS-017-DTM-011413_3 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

09/15/12 

09/15/12 

Concentration Units 

20 ug/mL 

20 ug/mL 

10 ug/mL 

10 ug/mL 

5000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

20 ug/mL 

10 ug/mL 

20 ug/mL 

10 ug/mL 

Last Edit 

03/20/12 II :48 by JS 

03/20/12 12:28 by JS 

Date 

0203 

(mls) 

0.02 

0.2 

Page 1 of I 



Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0043 

25K TPH & I OOppm Surr. ICAL Stock 

Calibration Stan 

DCM/Hexane 65/35 (RCV0018) 

I 

SERAS 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

09/15/12 0 

03/20/12 0 

John Syslo 
Oil/Fingerprint Lab 

03/20/12 12:28 by JS 

Weathered ORO TPH !CAL using CUC bulk extracted oil. Use this to make serial dilutions and add IS: JS 

Analyte 

Triacontane-d62 

Terphenyl-d14 

Phenanthrene-d 10 

Pery lene-d 12 

Oil Fingerprint 

Naphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

4 

Anthracene-d I 0 

Acenaphthene-d I 0 

Sa-Androstane 

1 ,4-Dichlorobenzene-d4 

Parent Standards used in this standard 

Standard Description Prepared 

RVC0035 500ppm Oil IS Mix 03/19/12 

RVC0042 25K TPH & IOOppm Surr. ICAL S(J3/20/l2 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

09/15/l2 

09/15/12 

Reviewed B~ · 

Concentration Units 

100 ug/mL 

100 ug/mL 

10 ug/mL 

10 ug/mL 

25000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

100 ug/mL 

10 ug/mL 

100 ug/mL 

10 ug/mL 

Last Edit 

03/20112 II :48 by JS 

03/20/12 12:28 by JS 

Date 

0204 

(mls) 

0.02 

I of! 



Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0042 

25K TPH & lOOppm Surr. ICAL Stock 

Calibration Stan 

DCM/Hexane 65/35 (RCV0018) 
2 

SERAS 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

09/15112 0 

03/20112 0 

John Syslo 
Oil/Fingerprint Lab 

03/20/12 12:28 by JS 

Weathered ORO TPH ICAL using CUC bulk extracted oil Use this to make serial dilutions and add IS: JS 

Analyte 

Triacontane-d62 

Terphenyl-dl4 

Oil Fingerprint 

Anthracene-d 10 

Sa-Androstane 

Parent Standards used in this standard 

Description 

2000ppm Oil Surrogate Stock 

000 CUC TPH Std 

SERAS-017-DTM-011413_3 

Prepared 

03/19/12 

03/19/12 

CAS Number 

Prepared By 

John Syslo 

John 

93952-07-9 

NA 

1719-06-8 

438-22-2 

Expires 

09/15112 

09/15/12 

Reviewectr.B 

Concentration Units 

100 ug/mL 

100 ug/mL 

25000 ug/mL 

100 ug/mL 

100 ug/mL 

Last Edit 

03119112 10:07 by JS 

03/19/12 16:12 JS 

Date 

0205 Page of I 



Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0041 

Description: 

Standard Type: 

SV Internal Std. Mix, 2000 ppm 

Internal Standar· 

Expires: 

Prepared: 

Solvent: DCM Prepared By: 

Final Volume (mls): 1 Department: 

Vials: 4 Last Edit: 

Vendor: Restek LotNumber: 

CAT#3 1206: This is one of 5 vials that I am opening up for use. 

Analyte CAS Number 

Phenanthrene-d 10 NA 

Pery lene-d 12 NA 

Naphthalene-d8 NA 

Chrysene-dl2 NA 

Acenaphthene-d 10 NA 

1 ,4-Dichlorobenzene-d4 3855-82-1 

SERAS-017-DTM-011413_3 

09116112 0 
03/20112 0 

John Syslo 
Oil/Fingerprint Lab 

03/20/12 11:46 by JS 
A082566 

Concentration Units 

2000 ug/mL 

2000 ug/mL 

2000 ug/mL 

2000 ug/mL 

2000 ug/mL 

2000 ug/mL 

I Date 

0206 
Pagel of I 



Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

5o,ooo ppm cue TPH Std 

Reagent 

DCM/Hexane 65:35 
10 

I 
SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0040 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

09115112 0 

03/19112 0 

John Syslo 
Oil/Fingerprint Lab 

03/20112 15:20 by JS 
LIMS # RVCOOI8 

From bulk extracted oil: This is to make LCS/MS spikes and !CAL from site extracted oil: No Surrogates 

Analyte CAS Number Concentration Units 

Oil Fingerprint 50000 ug/mL 

Parent Standards used in this standard 

Standard Description Prepared Prepared By Expires Last Edit 

RVC0038 CUC-BEO 2/22/12 03/19/12 John Syslo 09/15/22 03/20/12 15:20 by JS 

SERAS-011-DTM-011413_3 . 0207 

(mls) 

0.5 

Page I of I 



Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0039 

5000ppm TPH Spike for CUC Oil 

Analyte Spike 

Expires: 

Prepared: 

DCM/Hexane 65:35 Prepared By: 

25 Department: 

1 Last Edit: 

SERAS LotNumber: 

Dilute 50K CUC site specific oil I Ox with DCM!Hexane : 

09/15/12 0 

03/19112 0 

John Syslo 
CENTRAL 

03/20112 15:37 by JS 
Lims # RVCOOI8 

Analyte CAS Number Concentration Units 

Oil Fingerprint 5000 ug/mL 

Parent Standards used in this standard 

Standard Description Prepared Prepared By Expires Last Edit 

RVC0040 50,000 ppm CUC TPH Std 03/19/12 John Syslo 09115/12 03/20/12 15:20 by JS 

Date 

SERAS-017-DTM-011413_3 0208 

(mls) 

2.5 

of I 



Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

CUC-BEO 2/22112 

Reagent 

Neat Oil Mixture 
3 

SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0038 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

09115/22 0 

03/19/12 0 

John Syslo 
Oil/Fingerprint Lab 

03/20/12 15:20 by JS 
Bulk Extracted Oil from Soil 

I .0 grams of mixed product that was extracted & reclaimed on 2113/12 from CUC-0 135 soil : Methylene chloride baked off on2/17/l2: 
This is portion of the extra sample that I had and gave to T.F.M on 03/02/12: JS 

Analyte CAS Number Concentration Units 

Oil Fingerprint 1000000 ug/mL 

t Date 

SERAS-017-DTM-011413_3 0209 Page I of l 



Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

500ppm Oil IS Mix 

Internal Standar, 

DCM/Hexane 65:35 

2 

SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0035 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

Dilute 2000ppm TPH IS (RCv0034) and 2000ppm BNA IS (RUK0081) to 2.0mL 
spike 20J.iL per I.OmL extract JS 

Analyte 

Phenanthrene-d I 0 

Perylene-d 12 

Naphthalene-ciS 

n-Tetradecane-d30 

n-Tetracosane-d50 

n-Hexatriacontane-d7 4 

Chrysene-d 12 

Acenaphthene-d I 0 

,4-Dich lorobenzene-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

RVC0034 TPH IS Mix: 2000ppm : 3 Comp0103!19/ 12 

RVC0041 SV Internal Std. Mix, 2000 ppm 03/20/12 

SERAS-017-DTM-011413_3 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

NA 

3855-82-1 

Expires 

09/15/12 

09/16/12 

09/15112 0 

03/19/12 0 

John Syslo 
Oil/Fingerprint Lab 

03/20/12 11:48 by JS 
DCM/Hex = LIMS# RUC0022 

Concentration Units 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

Last Edit 

03/19/12 11:31 by JS 

03/20/12 11:46 by JS 

Ddte 

0210 

(mls) 

0.5 

0.5 
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Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0034 ,./ 

TPH IS Mix: 2000ppm : 3 Compounds 

Internal Standar· 

Expires: 

Prepared: 

DCM/CS2 4:1 Prepared By: 

25 Department: 

Last Edit: 

NA LotNumber: 

2000ppm 3 Compound IS Mix for TPR To be mixed with BNA IS 
DCM = RCV0017; Cs2 = RVA0051 

09/15/120 
03/19/12 0 

John Syslo 
Oil/Fingerprint Lab 

03/19112 11:31 by JS 
NA 

Analyte CAS Number Concentration Units 

n-Tetradecane-d30 

n-Tetracosane-d50 

n-Hexatriacontane-d7 4 

Parent Standards used in this standard 

Standard Description 

123 Neat D50-n-Tetradecane 

Neat D74-n-Hexatriacontane 

Neat D30-n-Tetradecane 

SERAS-017-DTM-011413_3 

Prepared Prepared By 

06/30/09 John Syslo 

06/30/09 John Syslo 

06/30/09 John 

16416-32-3 

16416-34-5 

Expires 

12/27/19 

12/27119 

12/27119 

2000 

2000 

2000 

Last Edit 

mg/Kg 

mg/Kg 

mg/Kg 

06/30/09 14:26 by JS 

06/30/09 14:33 by JS 

06/30/09 13:56 JS 

(mls) 

0,05 

0.05 

0.05 

Page I of I 



Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0033 

ption: 40 ppm Oil Surrogate- 4 Cmpds. Expires: 

Standard Type: Surrogate Spike Prepared: 

Solvent: DCM!Hexane 65:35 Prepared By: 

Final Volume (mls): 25 Department: 

Vials: I Last Edit: 

Vendor: SERAS LotNumber: 

Dilute 2000ppm RVC0032 (500j.tL in 25mL) with DCM/Hexane 
Spike 500 J..1L per sample for FV of 1.0 mL 

Analyte CAS Number 

Triacontane-d62 93952-07-9 

Terphenyl-d14 NA 

Anthracene-d 10 1719-06-8 

Sa-Androstane 438-22-2 

Parent Standards used in this standard 

Standard Prepared By 

Reviewed 

SERAS-017-DTM-011413_3 

09/15/12 0 

03/19/12 0 

John Syslo 
CENTRAL 

03/20/12 08:05 by JS 
RVC0018 for DCM/Hexane 

Concentration Units 

40 ug/mL 

40 ug/mL 

40 ug/mL 

40 ug/mL 

Last Edit (mls) 

Date 

0212 Page l of l 



Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0032 

escription: 

Standard Type: 

2000ppm Oil Surrogate Stock ./ 

Surrogate Spike 
Solvent: DCM/CS2 75 :25 
Final Volume (mls): 50 
Vials: 

Vendor: REAC 

Mix of 4 neat surrogates for Oil Surrogate Stock O. lg each 
DCM = RCYOO 17, and CS2 = RV A0051 

Analyte 

Triacontane-d62 

Terphenyl-d 14 

Anthracene-d I 0 

Sa-Androstane 

Parent Standards used in this standard 

Standard Description 

'\ sroo9o Neat Triacontane-d62 

- RSF0092 Neat o-Terphenyl-d 14 

RSF0093 Neat Anthracene-d I 0 

RSFOI22 Neat Sa-Androstane 

SERAS-017-DTM-011413_3 

Prepared 

06/29/09 

06/29/09 

06/29/09 

06/30/09 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

CAS Number 

93952-07-9 

NA 

1719-06-8 

438-22-2 

Prepared By Expires 

John Syslo 06/26/19 

John Syslo 12/26/ 19 

John Syslo 12/26/ 19 

John Syslo 12/27/ 19 

09/15/12 0 

03 /19/ 120 

John Syslo 
Oil/Fingerprint Lab 

03 / 19/12 I 0:07 by JS 
REAC 

Concentration Units 

2000 ug/mL 

2000 ug/mL 

2000 ug/mL 

2000 ug/mL 

Last Edit 

06130109 13:27 by JS 

06130109 13 :28 by JS 

06/30/09 13 :28 by JS 

06130109 13:25 by JS 

Date 

0213 

(mls) 

0. 1 

0. 1 

0. 1 

0. 1 

Page I of I 



DCM/Hexane Mix 65/35 

Standard Type: Reagent 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0018 

Expires: 

Prepared: 

03/07/13 0 

03/07/12 0 

Solvent: DCM/DE507 & Hexane/H49E38 Prepared By: John Syslo 

Final Volume (mls): 1000 Department: Oil/Fingerprint Lab 

Vials: Last Edit: 03/07112 18:28 by JS 

Vendor: SERAS LotNumber: See Solvent/Solvent Lot 

DCM/Hexane solvent mixture used to prepare BNA ICAL standards,: mix 650mL DCM + 350mL Hexane 
JS 

Analyte CAS Number Concentration Units 

Hexane II 0-54-3 332500 ug/mL 

Dich loromethane 75-09-2 650000 ug/mL 

Parent Standards used in this standard 

Standard Description Prepared Prepared By Expires Last Edit 

RUC0021 Hexanes (95% n-hexane) 03/10/11 John Syslo 03/10/21 03/07112 18:22 by JS 

RVC0017 Dichloromethane 99.9% Solvent 03/07/12 John Syslo 03/07/22 03/07/12 17:01 by JS 

Date 

SERAS-017-DTM-011413_3 0214 

(mls) 

350 

650 

Page I of I 



Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0017 

Dichloromethane 99.9% Solvent Expires: 

Reagent Prepared: 

Dichloromethane I DE507 Prepared By: 

4000 Department: 

I Last Edit: 

Burdick & Jackson LotNumber: 

Solvent Dichloromethane. HoneyweJLIB&J Solvent. Cat. GC299-4 
Logged into LIMS 03/07/12. J. Syslo 
Burdick & Jackson listed as Vendor because Honeywell is misspelled 

03/07/22 0 

03/07/l2 0 

John Syslo 
Oil/Fingerprint Lab 

03107112 17:01 by JS 
DB241 

Analyte CAS Number Concentration Units 

Dichloromethane 75-09-2 I 000000 ug/mL 

o1iie 
SERAS-017-DTM-011413_3 0215 

Pagel of l 



ption: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

CUC-BEO 12/22/12 

Reagent 

Neat Oil Mixture 

3 
I 
SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVC0006 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

03/02/190 

03/01112 0 

John Syslo 
OiVFingerprint Lab 

03/02/12 12:49 by JS 
Bulk Extracted Oil from Soil 

2.8 grams of mixed product that was extracted & reclaimed on 2/13112 from CUC-0 135 soil: Methylene chloride baked otT on 2117/12: 
This is extra sample that I had and gave to TF.M on 03/02/12: JS 

Analyte CAS Number Concentration Units 

Oil Fingerprint 1000000 ug/mL 

Reviewed 

SERAS-017-DTM-011413_3 1 of! 



Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVB0060 

Method/Waste Dilution Blank Expires: 

Reagent Prepared: 

DCM/Hexane 65:35 Prepared By: 

1 Department: 

Last Edit: 

SERAS LotNumber: 

05/12/12 0 

02/24/12 0 

John Syslo 

Oil/Fingerprint Lab 

02/24/12 19:18 by JS 

RUC0022 

Added I OJ.iL 2000ppm Surrogate (RUK0077) and 20Jl 500ppm IS (RVB0058) to Solvent Blank. A waste dilution blank 

Analyte 

Triacontane-d62 

Terphenyl-d14 

Phenanthrene-d I 0 

Pery lene-d 12 

Naphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

n-Hexatriacontane-d74 

dlO 

Acenaphthene-d I 0 

Sa-Androstane 

I ,4-Dichlorobenzene-d4 

Parent Standards used in this standard 

Standard Description 

RUK0077 2000ppm Oil Surrogate Stock 

RVB0058 500ppm Oil IS Mix 

SERAS-017-DTM-011413_3 

Prepared 

11!14/11 

02/24112 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

05/12/12 

051!4112 

Concentration Units 

20 ug/mL 

20 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

20 ug/mL 

10 ug/mL 

20 ug/mL 

10 ug/mL 

Last Edit 

11114/11 16:50 by JS 

02/24112 15:13 by JS 

Date 

0217 

(mls) 

0.01 

0.02 

I of I 



'ption: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

500ppm Oil IS Mix 

Internal Standar· 

DCM/Hexane 65:35 

2 
l 
SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVB0058 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

Dilute 2000ppm TPH IS (RUK0079) and 2000ppm BNA IS (RUK0081) to 2.0mL 
spike 20J1L per l.OmL extract JS 

Analyte 

Phenanthrene-d I 0 

Pery lene-d 12 

Naphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

n-Hexatriacontane-d74 

Chrysene-d 12 

Acenaphthene-d I 0 

,4-Dichlorobenzene-d4 

Parent Standards used in this standard 

Standard Description Prepared 

RUK0079 

RUK0081 

TPH IS Mix: 2000ppm: 3 Compo111/14111 

Stock SVOC Internal Std. Mix, 2(1 1115/11 

SERAS-017-DTM-011413_3 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

NA 

3855-82-1 

Expires 

05/14/12 

05/15112 

05/14112 0 

02/24/12 0 

John Syslo 
Oil/Fingerprint Lab 

02/24/12 15:13 by JS 
DCM/Hex = LIMS# RUC0022 

Concentration Units 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

Last Edit 

11114111 17:oo by .rs 
11/15/1115:06byJS 

(mls) 

0.5 

0.5 



'ption: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

CUC-BEO 12/22112 

Reagent 

Neat Oil Mixture 

10 

I 
SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVB0057 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

08/20/29 0 

02/22/12 0 

John Syslo 
Oil/Fingerprint Lab 

02/22112 09:20 by JS 
Bulk Extracted Oil from Soil 

9.25 grams of mixed product that was extracted & reclaimed on 2/13/12 from CUC-0 135 soil :Methylene chloride baked off on 2117/12: 
JS 

Analyte CAS Number Concentration Units 

Oil Fingerprint 1000000 ug/mL 

Reviewed 

SERAS-017-DTM-011413_3 I of I 



Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

cue BEo 12!14112 

Reagent 

Neat Oil Mixture 
20 

SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVB0026 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

08/12/22 0 

02114112 0 

John Syslo 
Oil/Fingerprint Lab 

02114/12 12:44 by JS 
Extracted from Soil 

20mL of mixed product that was extracted & reclaimed on 2/13/12 from CUC-0135 soil: J. Syslo 
Logging in the neat standard 

Analyte CAS Number Concentration Units 

Oil Fingerprint 1000000 ug/mL 

Reviewed Date 

SERAS-017-DTM-011413_3 0220 I of I 



Analytical Standard Record 

ERT/SERAS Laboratory 

40 ppm Oil Surrogate- 4 Cmpds. 
Standard Type: Surrogate Spike 
Solvent: DCM/Hexane 65:35 
Final Volume (mls): 25 
Vials: 

Vendor: SERAS 

Dilute 2000ppm RUK077 (500J.1L in 25mL) with DCM!Hexane 
Spike 500 JlL per sample for FV of 1.0 mL 

Analyte 

Triacontane-d62 

Terphenyl-d 14 

Anthracene-d I 0 

Sa-Androstane 

Parent Standards used in this standard 

Standard 

SERAS-017-DTM-011413_3 

RVB0020 

Expires: 
Prepared: 
Prepared By: 
Department: 

Last Edit: 

LotNumber: 

CAS Number 

93952-07-9 

NA 

1719-06-8 

438-22-2 

05112/12 0 
02/13112 0 

John Syslo 
Oil/Fingerprint Lab 
02/13/12 15:55 by JS 
RUC0022 for DCM/Hexane 

Concentration Units 

40 ug/mL 

40 ug/mL 

40 ug/mL 

40 ug/mL 

Last Edit (mls) 

Date 

0221 
Page I of l 



Analytical Standard Record 

ERT/SERAS Laboratory 

RUL0003 

Description: 

Standard Type: 

I OK CG-117 Fingerprint Reference 

Reagent 

Expires: 

Prepared: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

DCM/Hexane 65:35 (RUC0022) 

I 

I 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

Diluting neat product to obtain IO,OOOppm standard. adding IS for SIM method 

Analyte 

Phenanthrene-d I 0 

Perylene-di2 

Oil Fingerprint 

N aphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

n-Hexatriacontane-d74 

Chrysene-d 12 

aphthene-d I 0 

Parent Standards used in this standard 

Standard Description Prepared 

RUL0002 

RVB0058 

IOK CG-117 Fingerprint Reference12/0III I 

500ppm Oil IS Mix 02/24/12 

SERAS-017-DTM-011413_3 

CAS Number 

Prepared By 

John Sys1o 

John Sys1o 

Reviewed 

NA 

NA 

NA 

I64I6-32-3 

I64I6-34-5 

NA 
NA 

3855-82-I 

Expires 

05/29/12 

05/14112 

05/24/I2 0 

02/24112 0 

John Syslo 

Oil/Fingerprint Lab 

02/24/12 19:I3 by JS 

NA 

Concentration Units 

10 ug/mL 

IO ug/mL 

IOOOO ug/mL 

10 ug/mL 

IO ug/mL 

IO ug/mL 

IO ug/mL 

IO ug/mL 

10 ug/mL 

IO ug/mL 

Last Edit 

12/0111 I 16:25 by JS 

02/24/12 15:13 by JS 

(mls) 

I 

0.02 

Page of I 



Analytical Standard Record 

ERT/SERAS Laboratory 

RUL0003 

Description: 

Standard Type: 

I OK CG-117 Fingerprint Reference 

Reagent 

Expires: 

Prepared: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

DCM/Hexane 65:35 (RUC0022) 
1 

1 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

Diluting neat product to obtain I O,OOOppm standard. adding IS for SIM method 

Analyte 

Phenanthrene-d 10 

Perylene-dl2 

Oil Fingerprint 

Naphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

n-Hexatriacontane-d7 4 

Chrysene-d 12 

naphthene-d 10 

,4-Dich1orobenzene-d4 

Parent Standards used in this standard 

Standard Description Prepared 

RUL0002 

RVB0058 

!OK CG-117 Fingerprint Referencel2/0I/II 

500ppm Oil IS Mix 02/24/12 

SERAS-017-DTM-011413_3 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

Reviewed 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

NA 

3855-82-1 

Expires 

05/29/12 

05/14/12 

05/24/12 0 

02/24112 0 

John Syslo 
Oil/Fingerprint Lab 

02/24/12 19:13 by JS 
NA 

Concentration Units 

10 ug/mL 

10 ug/mL 

10000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

Last Edit 

12/01/11 16:25 by JS 

02/24/12 15:13 by JS 

0223 

(mls) 

I 

0.02 
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Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

'Cat# 9262-03 

Analyte 

Hexane 

Hexanes (95% n-hexane) 

Reagent 

Hexane 
4000 

J.T. Baker 

SERAS-017-DTM-011413_3 

Analytical Standard Record 

ERT/SERAS Laboratory 

RUC0021 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

03/10/21 0 

03110/11 0 

John Syslo 

Oil/Fingerprint Lab 

03/07/12 18:22 by JS 
H49E38 

CAS Number Concentration Units 

110-54-3 950000 ug/mL 

0224 
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Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Neat 030-n-Tetradecane 

Reagent 

Neat 
1 

l 
Cambride:e Isotone Labs 

1 gram of neat Oil IS compound; CAT# DLM-670-1 

Analyte 

n-Tetradecane-d30 

SERAS-017-DTM-011413 __ 3 

Analytical Standard Record 

ERT/SERAS Laboratory 

RSF0126 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

12/27/19 0 

06/30/09 0 

John Syslo 
Oil/Fingerprint Lab 

06/30/09 13:56 by JS 
PR-161 09/04285TD 1 

CAS Number Concentration Units 

1000000 mg/Kg 

Date 

0225 Page l of I 



ption: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Neat 074-n-Hexatriacontane 

Reagent 

Neat 
I 

1 
Cambrid!!e Isotone Labs 

1.0 grams of Neat Oil IS cmpd CAT# DLM-2634-1 

Analyte 

n-Hexatriacontane-d7 4 

SERAS-017~DTM-011413_3 

Analytical Standard Record 

ERT/SERAS Laboratory 

RSF0124 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

12/27/19 0 

06130109 0 

John Syslo 
Oil/Fingerprint Lab 

06/30/09 14:33 by JS 
P-7449 

CAS Number Concentration Units 

16416-34-5 I 000000 mg/Kg 
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ion: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Neat 050-n-Tetradecane 
Reagent 

Neat 
1 

Cambride:e Isotone Labs 

Analytical Standard Record 

ERT/SERAS Laboratory 

RSF0123 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

12/27/19 0 
06/30/09 0 

John Syslo 
Oil/Fingerprint Lab 
06/30/09 14:26 by JS 
PR-17753/09216TC1 

0.5 grams of neat Oil IS compound; CAT# DLM-2209-0.5 

Analyte CAS Number Concentration Units 

n-Tetracosane-d50 16416-32-3 1000000 mg/Kg 

Reviewed 

SERAS-017 -DTM-011413_3 I of l 



Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Neat Sa-Androstane 

Reagent 

Neat 
I 

Siema 

Analytical Standard Record 

ERT/SERAS Laboratory 

RSF0122 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

12/27/19 0 

06/30/09 0 

John Syslo 
Oil/Fingerprint Lab 

06/30/09 13:25 by JS 
098K4035 

I gram of neat Oil Surrogate cmpd CAT# A0887-1 G 

Analyte CAS Number Concentration Units 

Sa-Androstane 438-22-2 1000000 mg/Kg 

SERAS-017-DTM-011413_3 0228 l of I 



Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Neat Anthracene-d 10 

Reagent 

Neat 
1 

I so tee 

Analytical Standard Record 

ERT/SERAS Laboratory 

RSF0093 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

12/26/19 0 

06/29/09 0 

John Syslo 
Oil/Fingerprint Lab 

06130/09 13:28 by JS 
IY0212 

I gram of neat oil surrogate compound, CAT# 176591-l G 

Analyte CAS Number Concentration Units 

Anthracene-d I 0 1719-06-8 1000000 ug/mL 

Date 

SERAS-017-DTM-011413_3 0229 I of I 



Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Neat o-Terpheny 1-d 14 

Reagent 

Neat 
1 

Cambride:e Isotone Labs 

Analytical Standard Record 

ERT/SERAS Laboratory 

RSF0092 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

12/26119 0 

06/29/09 0 

John Syslo 
Oil/Fingerprint Lab 

06/30/09 13:28 by JS 
PR-19171 

I gram, neat oil surrogate compound, cat# DLM-450-1 

Analyte CAS Number Concentration Units 

Terpheny 1-d 14 NA 1000000 mg/Kg 

SERAS-017-DTM-011413_3 0230 Page l of I 



Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Neat Triacontane-d62 

Reagent 

neat 
0.5 

Cambride:e lsotooe Labs 

Analytical Standard Record 

ERT/SERAS Laboratory 

RSF0090 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

06/26/19 0 

06/29/09 0 

John Syslo 
Oil/Fingerprint Lab 

06130/09 13:27 by JS 
P-8790 

Neat TPH!Oil surrogate, 0.5grams, Cat# DLM-2210-0.5 

Analyte CAS Number Concentration Units 

Triacontane-d62 93952-07-9 1000000 mg/Kg 

SERAS-017-DTM-011413_3 . 0231 Page I of I 



Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Carbon Disulfide- Solvent 

Reagent 

Carbon Disulfide 99.9% 

100 

Sie:ma Aldrich 

This bottle has 1.34ppm toluene!!! 

Analytical Standard Record 

ERT /SERAS Laboratory 

RVA0051 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

07/25/12 0 

01/27112 0 

John Syslo 

Carbon/XAD 

03/19/12 10:08 by JS 
MKBB0780 

Carbon Disulfide for carbon tube extraction COA not available. This is one of about 20 bottles that were recieved 7/2009, kept in 

Analyte CAS Number Concentration Units 

Carbon Disulfide 75-15-0 1000000 ug/mL 

Reviewed 

SERAS-017-DTM-011413_3 0232 Page I of I 
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ription: 

Standard Typ.:: 

Solv.:nt: 

Final Volum.: (mls): 

Vials: 

V.:ndor: 

500ppm Oil IS Mix 

Internal Standar, 

DCM/Hexane 65:35 

2 

SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RVB0058 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

Dilute 2000ppm TPH IS (RUK0079) and 2000ppm BNA IS (RUK0081) to 2.0mL 
spike 20!lL per I .OmL extract. JS 

Analyte 

Phenanthrene-d I 0 

Perylene-dl2 

Naphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

n-Hexatriacontane-d7 4 

Chrysene-d 12 

Acenaphthene-d I 0 

I ,4-Dichlorobenzene-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

RUK0079 TPH IS Mix: 2000ppm: 3 Compolll/14/11 

RUKOOSI Stock SVOC Internal Std. Mix, 2(1 I /15/ II 

SERAS-017 -DTM-011413 _ 3 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

NA 

3855-82- I 

Expires 

05/14/12 

05!15/12 

05114112 0 

02/24/12 0 

John Syslo 

Oil/Fingerprint Lab 

02124112 15:13 by JS 

DCM/Hex = LIMS# RUC0022 

Concentration Units 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

Last Edit 

ll/14!1117:00byJS 

11/15/11 15:06 by JS 

0234 

(mls) 

0.5 

0.5 

I of 



ion: 

Standard Type: 

50 ppm DFTPP + ISTD 

Calibration Stan 
Solvent: DE507 
Final Volume (mls): 20 
Vials: I 
Vendor: 

Analyte 

Phenanthrene-d I 0 

Pery lene-d 12 

Pentachlorophenol 

Naphthalene-dB 

Decafluorotriphenylphosphine 

Chrysene-dl2 

Benzidine 

Acenaphthene-d I 0 

4,4'-DDT 

,4-Dichlorobenzene-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

RUA0036 GC/MS Tuning Mix (DFTPP), Sto01!14/l I 

RUJ0028 SV Internal Std. Mix, 2000 ppm 10/27/II 

SERAS-017-DTM-011413_3 

Analytical Standard Record 

ERT /SERAS Laboratory 

RVB0025 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

CAS Number 

NA 

NA 

87-86-5 

NA 

NA 

NA 

92-87-5 

NA 

50-29-3 

3855-82-1 

Prepared By Expires 

Ben Beauchaine 07/0 I I I3 

Ben Beauchaine 07/01118 

08/12/12 0 

02/14112 0 

Ben Beauchaine 

SVOCGCMS 

02/14/12 II :55 by bb 

Concentration Units 

40 uglmL 

40 uglmL 

50 uglmL 

40 uglmL 

50 uglmL 

40 uglmL 

50 uglmL 

40 uglmL 

50 uglmL 

40 uglmL 

Last Edit 

06/02/11 14:45 by JS 

10/27/11 17:16 by bb 

0235 

(mls) 

0.4 



Analytical Standard Record 

ERT/SERAS Laboratory 

RVB0003 

ption: l OOOppm ORO + I Oppm Surr TPH ICAL Expires: 
Standard Type: 

Solvent: 
Final Volume (mls): 

Vials: 

Vendor: 

Calibration Stan 

DCM/Hexane 65:35 (RUC0022) 
I 

SERAS 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

Serial dilution of RUE0041 + 20f1L IS (RUE0037) TPH ICAL: 

Analyte CAS Number 

Triacontane-d62 93952-07-9 

Terphenyl-d14 NA 

Phenanthrene-d I 0 NA 

Perylene-di2 NA 

Oil Fingerprint 

Naphthalene-d8 NA 

n-Tetradecane-d30 

n-Tetracosane-d50 164I6-32-3 

n-Hexatriacontane-d74 I6416-34-5 

hry sen e-d I2 NA 

Anthracene-d I 0 1719-06-8 

Acenaphthene-d I 0 NA 

Sa-Androstane 438-22-2 

I ,4-Dichlorobenzene-d4 3855-82-1 

Parent Standards used in this standard: 

Standard Description Prepared Prepared By Expires 

RSJOIOJ #2 Diesel Fuel Mix 50.000 ppm 10/20/09 John Syslo 04/18/19 

RUK0077 2000ppm Oil Surrogate Stock 11/14/11 John Syslo 05/12/12 

RUK0080 500ppm Oil IS Mix 11/14/11 John Syslo 02/14/12 

Reviewed By 

SERAS-017-DTM-011413_3 

08/02/12 0 

02102112 0 

John Sysio 
Oil/Fingerprint Lab 

02/02/12 I5:04 by JS 
NA 

Concentration Units 

10 ug/mL 

10 ug/mL 

IO ug/mL 

10 ug/mL 

1000 ug/mL 

IO ug/mL 

10 ug/mL 

IO ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

Last Edit 

02/02/12 14:52 by JS 
llll4/1116:50byJS 
ll/14/1117:04byJS 

Date 

0236 

(mls) 

0.02 
0.005 
0.02 

l of l 



Analytical Standard Record 

ERT/SERAS Laboratory 

RUL0003 

'ption: 

Standard Type: 

I OK CG-117 Fingerprint Reference 

Reagent 

Expires: 

Prepared: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

DCM/Hexane 65:35 (RUC0022) 
I 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

Diluting neat product to obtain I O,OOOppm standard. adding IS for SIM method 

Analyte 

Phenanthrene-d I 0 

Perylene-dl2 

Oil Fingerprint 

N aphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

n-Hexatriacontane-d74 

Chrysene-dl2 

Acenaphthene-d I 0 

,4-Dichlorobenzene-d4 

Parent Standards used in this standard 

Standard Description Prepared 

RUL0002 

RVB0058 

IOK CG-117 Fingerprint Referencei2/0l/ll 

500ppm Oil IS Mix 02/24112 

SERAS-017-DTM-011413_3 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

NA 

3855-82-1 

Expires 

05/29/12 

05/14/12 

05/24/12 0 

02/24/12 0 

John Syslo 
Oil/Fingerprint Lab 

02/24/12 19:13 by JS 
NA 

Concentration Units 

10 ug/mL 

10 ug/mL 

10000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

Last Edit 

12/0I/1116:25byJS 

02/24/12 15:13 by JS 

0237 

(mls) 

I 

0.02 

Page I of l 



ription: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

500ppm Oil IS Mix 

Internal Standar, 

DCM/Hexane 65:35 
2 

I 
SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RUK0080 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

Dilute 2000ppm TPH IS (RUK0079) and 2000ppm BNA IS (RUH0041) to 2.0mL 
spike 20J.tL per l.OmL extract JS 

Analyte 

Phenanthrene-d I 0 

Perylene-d 12 

Naphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

n-Hexatriacontane-d74 

Chrysene-d 12 

Acenaphthene-d I 0 

I ,4-Dichlorobenzene-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

RUH0041 

RUK0079 

SV Internal Std. Mix, 2000 ppm 08/18/11 

TPH IS Mix: 2000ppm: 3 Compo111!14/11 

SERAS-017-DTM-011413 3 

CAS Number 

Prepared By 

John Syslo 

John Svslo 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

NA 

3855-82-1 

Expires 

02/14/12 

05114/12 

02/14/12 0 

11/14/11 0 

John Syslo 
Oil/Fingerprint Lab 

11/14/11 17:04 by JS 
DCM/Hex = LIMS# RUC0022 

Concentration Units 

500 ug/mL 

500 uglmL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

Last Edit 

091151 I I 15: 15 by JS 

11!14/1117:00byJS 

0238 

(mls) 

0.5 

0.5 

I of I 



Analytical Standard Record 

ERT/SERAS Laboratory 

RUK0077 

2000ppm Oil Surrogate Stock 

Surrogate Spike 

Expires: 

Prepared: 

Solvent: DCM!CS2 75:25 Prepared By: 

Final Volume (mls): 50 Department: 

Vials: Last Edit: 

Vendor: REAC LotNumber: 

Mix of 4 neat surrogates for Oil Surrogate Stock. O.lg each 

Analyte CAS Number 

Triacontane-d62 93952-07-9 

Terphenyl-d 14 NA 

Anthracene-d I 0 l7I9-06-8 

Sa-Androstane 438-22-2 

Parent Standards used in this standard 

Standard Description Prepared Prepared By Expires 

SF0090 Neat Triacontane-d62 06!29!09 John Syslo 06/26/19 

SF0092 Neat o-Terphenyl-dl4 06129!09 John Syslo 12/26/19 

RSF0093 Neat Anthracene-d I 0 06/29/09 John Syslo 12/26/19 

RSFOI22 Neat Sa-Androstane 06/30/09 John Syslo 12/27119 

SERAS-017-DTM-011413_3 

05112112 0 

11/14/11 0 

John Syslo 

Oil/Fingerprint Lab 

11/14/1 I 16:50 by JS 

REAC 

Concentration Units 

2000 ug/mL 

2000 ug/mL 

2000 ug/mL 

2000 ug/mL 

Last Edit 

06/30/09 13:27 by JS 

06130109 13:28 by JS 

06130109 13:28 by JS 

06130109 13:25 by JS 

Date 

0239 

(mls) 

0.1 

0.1 

0.1 

0.1 

Page I of I 



ption: 

Standard Type: 

Solvent: 

Final Volume !mls): 

Vials: 

Vendor: 

DCM/Hexane Mix 65/35 

Reagent 

Analytical Standard Record 

ERT/SERAS Laboratory 

RUC0022 

Expires: 

Prepared: 

DCM/08241 & Hexane/H49E38 Prepared By: 

1000 Department: 

I Last Edit: 

SERAS LotNumber: 

03/ll/21 0 

03111111 0 

John Syslo 

Oil/Fingerprint Lab 

03/07il2 18:23 by JS 

See SolvenUSolvent Lot 

DCM;Hexane solvent mixture used to prepare BNA I CAL standards,: mix 650mL DCM + 350mL Hexane 
JS 

Analyte 

Hexane 

Dich1oromethane 

Parent Standards used in this standard: 

Standard Description 

RUC0021 Hexanes (95% n-hexane) 

RUC0026 Dichloromethane 99.9% Solvent 

SERAS-017-DTM-011413_3 

Prepared 

03/10/11 

03/11/11 

CAS Number 

Prepared By 

John Syslo 

John Syslo 

110-54-3 

75-09-2 

Expires 

03/10/21 

03/11/21 

Concentration 

332500 

650000 

Last Edit 

l'nits 

ug/mL 

ug/mL 

03/07/12 18:22 by JS 

03/11/11 14:54 by JS 

0240 

(mls) 

350 

650 

; I<-

I of I 



ion: 

Standard Typ.:: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

!Oppm SHC/PAH Std. 

Calibration Stan 

DCM/Hexane 65135 

I 

I 
SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RTL0035 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

LotNumber: 

04/18111 0 

12/17110 0 

John Syslo 
Oil/Fingerprint Lab 

06/0 !Ill 19:02 by JS 

RTI0056 

Dilute RTL0034 !Ox and add 2011L ofRTK0041 Oil IS; For Characterization I PAH ICAL 

:\nalyte CAS Number Concentration Units 

n-Dotriacontane 544-85-4 10 ug/mL 

Dibenzothiophene 132-65-0 10 ug/mL 

Fluoranthene 206-44-0 10 ug/mL 

Fluorene 86-73-7 10 ug/mL 

Indeno( I ,2,3-cd)pyrene 193-39-5 10 ug/mL 

n-Decane 124-18-5 10 ug/mL 

I ,4-Dichlorobenzene-d4 3855-82-1 10 ug/mL 

n-Dodecane 112-40-3 10 ug/mL 

218-01-9 10 ug/mL 

-Eicosane 112-95-8 10 ug/mL 

n-Heneicosane 629-94-7 10 ug/mL 

n-Hentriacontane 630-04-6 10 ug/mL 

n-Heptacosane 593-49-7 10 ug/mL 

n-Heptadecane 629-78-7 10 ug/mL 

n-Heptatriacontane 7194-84-5 10 ug/mL 

n-Docosane 629-97-0 10 ug/mL 

Benzo (g,h,i) perylene 191-24-2 10 ug/mL 

2-methy !anthracene 613-12-7 10 ug/mL 

2-Methylnaphthalene 91-57-6 10 ug/mL 

5a-Androstane 438-22-2 10 ug/mL 

Acenaphthene 83-32-9 !0 ug/mL 

Acenaphthene-d I 0 NA 10 ug/mL 

Acenaphthy lene 208-96-8 10 ug/mL 

Dibenz( a, h )anthracene 53-70-3 10 ug/mL 

Anthracene-d I 0 1719-06-8 10 ug/mL 

Chrysene-d 12 NA 10 ug/mL 

Benzo (k) fluoranthene 207-08-9 10 ug/mL 

Benzo [ e] pyrene 192-97-2 10 ug/mL 

e 56-55-3 10 ug/mL 

Reviewed<fJg lreL 3)</L 
D'llte 

SERAS-017-DTM-011413_3 0241 i of3 



Analytical Standard Record 

ERT/SERAS Laboratory 

RTL0035 

50-32-8 10 ug!mL 

Benzo(b )fluoranthene 205-99-2 10 ug!mL 

n-Hexatriacontane 630-06-8 10 ug!mL 

Anthracene 120-12-7 10 ug!mL 

Pery lene-d 12 NA 10 ug!mL 

n-Hexacosane 630-01-3 10 uglmL 

n-Tricosane 638-67-5 10 ug!mL 

n-Tridecane 629-50-5 10 ug!mL 

n-Tritriacontane 630-05-7 10 ug!mL 

n-Undecane 1120-21-4 10 ug!mL 

Naphthalene 91-20-3 10 ugtmL 

n-Tetratriacontane 14167-59-0 10 uglmL 

Perylene 198-55-0 10 uglmL 

n-Tetradecane-d30 10 ug!mL 

Phenanthrene 85-01-8 10 uglmL 

Phenanthrene-d I 0 NA 10 ug!mL 

Phytane 638-36-8 10 uglmL 

Pristane 1921-70-6 10 ug!mL 

129-00-0 10 ug!mL 

NA 10 ug!mL 

Naphthalene-d8 NA 10 ug!mL 

n-Octatriacon tane 7194-85-6 10 uglmL 

Triacontane-d62 93952-07-9 10 ug!mL 

n-Hexatriacontane-d7 4 16416-34-5 10 ug!mL 

n-N onacosane 630-03-5 10 ug!mL 

n-Nonadecane 629-92-5 10 uglmL 

n-Nonane 111-84-2 10 uglmL 

n-Octacosane 630-02-4 10 ug!mL 

n-Triacontane 638-68-6 10 ug!mL 

n-Octane 111-65-9 10 ug!mL 

n-Hexadecane 544-76-3 10 ug!mL 

n-Pentacosane 629-99-2 10 ug!mL 

n-Pentadecane 629-62-9 10 ug!mL 

n-Pentatriacontane 630-07-9 10 ug!mL 

n-Tetracosane 646-61-1 10 ug!mL 

n-Tetracosane-d50 16416-32-3 10 ug!mL 

n-Tetradecane 629-59-4 10 ug!mL 

n-Octadecane 593-45-3 10 ug!mL 

~J~4 )~~ 
Reviewed By I , Date 

SERAS-017-DTM-011413_3 0242 of 



Parent Standards used in this standard 

Standard Description Prepared 

RTKOO-ll 500ppm Oil IS Mix 11/16/10 

RTL0034 IOOppm SHC/PAH Stock 12117110 

SERAS-017-DTM-011413_3 

Analytical Standard Record 

ERT/SERAS Laboratory 

RTL0035 

Prepared By Expires 

John Syslo 04;18/ll 

John Syslo 04118/11 

Reviewed 

Last Edit (mls) 

06/0I/1119:02byJS 0.02 

12117/10 18:42 bv JS 0. I 

Date 

0243 Page 3 of3 
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Description: 

Standard Type: 

IO,OOOppm IOW40 Oil 

Reagent 

Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0050 

Expires: 

Prepared: 

Solvent: 

Final Volume (mls): 
DC~I!Hexane 65:35 (RUC0022) 

I 

Prepared By: 

Department: 

Vials: Last Edit: 

Vendor: SERAS Lot Number: 

Dilute 20K Stock to I O,oooppm and add IS: No Surrogates 

Analyte CAS ~umber 

Phenanthrene-d I 0 NA 

Perylene-d 12 NA 

Naphthalene-d8 NA 

n-Tetradecane-d30 

n-Tetracosane-d50 16416-32-3 

n-Hexatriacontane-d74 16416-34-5 

Motor Oil NA 

Chrysene-d 12 NA 

Acenaphthene-d I 0 NA 

I ,4-Dichlorobcnzene-d4 3855-82-1 

Parent Standards used in this standard: 

Standard Description Prepared Prepared By Expires 

RTK0021 SAE IOW40 Motor Oil 20K 11112!10 John Syslo 01/30/19 

RUE0037 500ppm Oil IS Mix 05/13/11 John Syslo 11!13/11 

Reviewed [ 

SERAS-017-DTM-011413_3 

I 1/12/1 I 

05!16/1 I 

John Syslo 

Oil/Fingerprint Lab 

05/16/1 I 19:03 by JS 
NA 

Concentration lin its 

10 ug/mL 

10 ug/rnL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

Last Edit 

11119110 20:42 by JS 

05113111 15:33 by JS 

(mls) 

0.5 

0.02 

Page I of I 



Description: 

Standard Type: 

IOOOppm DROITPH ICV 

Calibration Stan 

Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0049 

Expires: 

Prepared: 

Sohcnt: 

Final Vlllumc (mls): 

DCM!Hexane 65:35 (RUC0022) 

I 

Prepared By: 

Department: 

Vials: I LN Edit: 

Vendor: AccuStandard,lnc. Lot Number: 

dilute 2nd Source Stock 50x and add IS 

..\nalyte CAS .'iumber 

Phcnanthrenc-d I 0 NA 

Perylene-d 12 NA 

Oil Fingerprint 

Naphthalenc-dil NA 

n-Tctradecane-d30 

n-Tetracosanc-d50 16416-32-3 

n-Hexatriacontane-d74 16416-34-5 

Chrysene-d 12 NA 

Acenaphthene-d I 0 NA 

1,4-Dichlorobenzene-d4 3855-82-1 

Parent Standards used in this standard: 

Standard Description Prepared Prepared By Expires 

RSJOI07 #2 Diesel Fuel LCS 50,000ppm I 0/20/09 John Syslo 10/15/19 

RUE0037 500ppm Oil IS Mix 0511 3! II John Syslo I III 311 I 

SERAS-017-DTM-011413_3 

I I! 13/1 I 

05116,11 

John Syslo 

Oil/Fingerprint Lab 

05!16/11 18:16byJS 

[390302060 

Cnncentration lfnits 

10 ug/mL 

10 ug/mL 

1000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

Last Edit 

I 0120/09 I 3:52 by JS 

05/13111 15:33 by JS 

. \ 

D;te 1 

0247 

( mls) 

0.02 

O.o2 

Page I of 



Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0048 

Description: 

Standard T; pe: 

50ppm ORO+ 0.5ppm Surr TPI! !CAL 

Calibration Stan 

Expires: 

f>repared: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

DC:Vt:l-lexane 65:35 (RUC0022) 

I 

I 
SERAS 

Prepared By: 

Department: 

Last Edit: 

Lot Number: 

Serial dilution ofRUE0041 +- 20~tL IS (RL'EOOJ7) TPH !CAL: 
Used 25~L syringe to measure 2.5pL; not IOpL syringe (RUE0047) 

Analyte 

Triaeontane-d62 

Terphenyl-d14 

Phenanthrene-d I 0 

Perylene-d 12 

Oil Fingerprint 

Naphthalene-d8 

n-Tetradecane-d30 

n-Tetracosane-d50 

n-Hexatriacontane-d7 4 

Chrysenc-d 12 

Anthraccne-d I 0 

Acenaphthene-d I 0 

Sa-Androstane 

I ,4-Dichlorobenzene-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

500ppm Oil IS Mix 05113/11 RL'E0037 

RUE0041 20K DRO & 200pprn Surr !CAL S05116!11 

SERAS-017-DTM-011413_3 

Prepared By 

John Syslo 

John Syslo 

Reviewed 

CAS Number 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

11'13/11 

11113;11 

II ;12111 

05/1611 I 

John Syslo 

Oii.Fingerprint Lab 

05il6/ll 18: II by JS 
NA 

Concentration l'nits 

0.5 ug/mL 

0.5 ug/mL 

10 ug/mL 

10 ug/mL 

50 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/rnL 

10 ug/mL 

0.5 ug/mL 

10 ug/mL 

0.5 ug/mL 

10 ug/mL 

Last Edit 

05113/11 15:33 by JS 

05!1611 I 16:04 bv JS 

Date 

0248 

(mls) 

0.02 

0.0025 

Page I 



Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0047 

Des..:ription: 

Standard T;. pe: 

50ppm DRO + 0.5ppm Surr TPH !CAL 

Calibration Stan 

Expires: 

Prepared: 

Solh~nt: 

Final Volume (mls): 

Vials: 

Vendor: 

DC'vLHexane 65:35 (IUJC0022) 
I 

SERAS 

Prepared By: 

Department: 
I.ast Edit: 

Lot \lumber: 

Serial Jilution ofRUE0041-'- ~O~tL IS (RUE0037) TPIIICAL: 

Analyte 

Triacontal1e-d62 

Terphenyl-dl4 

Phcnanthrene-d I 0 

Perylcne-d 12 

Oil Fingerprint 

Naphthale11e-d8 

11-T etradecane-d30 

11-Tctracosane-d50 

11- Hexatriacol1tal1e-d74 

12 

Accnaphthene-d I 0 

Sa-Androstane 

I ,4-Dichlorobenzene-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

RUE0037 

RUE004l 
500ppm Oil IS \tix 05!13111 
20K DRO & 200p[ll11 Surr. !CAL S0 5116/ II 

SERAS-017-DTM-011413_3 

CAS :\lumber 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Prepared By Expires 

John Syslo ll/13ill 

John Svslo II 13;11 

II 13; II 
05/16111 

John Syslo 
Oii;Fingcrprint Lab 
05/16; II 17:50 by JS 
NA 

Concentration lfnits 

0.5 ug/mL 

0.5 ug/mL 

10 ug/mL 

10 ug/mL 

50 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

0.5 ug/mL 

10 ug/mL 

0.5 ug/mL 

10 ug/mL 

Last Edit 

05/IJ; II 15:33 by JS 

OS;J 6/11 16:04 by JS 

Date 

0249 

( mls) 

0.02 

0 0025 

Page I of 



Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0046 

Description: I OOppm DRO + I.Oppm Surr TPH IC AL Expires: 
Standard T; pe: 

Solvent: 
Final Volume (mls): 

Vials: 

Vendor: 

Calibration Stan 

DCM1Hexane 65:35 (RUC0022) 
I 

SERAS 

Prepared: 

Prepared By: 

Department: 
Last Edit: 

Lot Numher: 

Serial Jilution of RUE0041 + :2011L IS ( RUE0037) TPH I CAL: 

Analyte 

T riacon tane-J62 

Terphenyl-dl4 

Phenanthrene-J I 0 

Pcrylene-d 12 

Oil Fingerprint 

Naphthalene-dB 

n-Tctradecane-d30 

n-Tctracosane-d50 

12 

Acenaphthene-d I 0 

Sa-Androstane 

I ,4-Dichlorobenzene-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

RL'E00..\7 500ppm Oil IS Mix 05113!11 

RUE0041 20K DRO & 200ppm Surr. ICAL S05!161!1 

SERAS-017 -DTM-011413 _ 3 

Prepared By 

John Syslo 

John Syslo 

CAS ~umhcr 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

I 111.3/ I I 

11;13;1 [ 

11/13111 

05/16111 

John Syslo 
Oil/Fingerprint Lab 

05!161 II I 7:49 by JS 
NA 

Concentration l'nits 

uwmL 

ug/mL 

10 uwmL 

10 uwmL 

100 uwmL 

10 uwmL 

10 uwmL 

10 uwmL 

10 ug/mL 

10 uwmL 

ug/mL 

10 ug/mL 

ug/mL 

10 uwmL 

Last Edit 

05!13/ I l 15:33 by JS 

05116/lll6:04byJS 

(mls) 

0.02 

0.005 

Pal!:e I of I 



Anal}'tical Standard Recor·d 

ERT/SERAS Laboratory 

RUE0045 

Description: 500ppm ORO+ 5.0ppm Surr TPH !CAL Expires: 

Standard rype: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Calibration Stan 

DCMHcxane 65:35 (RUC0022) 

I 

I 
SERAS 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

Lot Number: 

Sl.'rial dilution of RUE0041 + 20pL IS (RUE0037) TPH I CAL: 

.\nalyte 

Triacontane-d62 

Terphenyl-dl4 

Phl.'nanthrene-d I 0 

Perylene-d 12 

Oil Fingerprint 

Naphthalene-dB 

n-Tetradecane-d30 

n-Tetracosane-d50 

n-Hexatriacontane-d74 

-d12 

Acenaphthene-d I 0 

Sa-Androstane 

I ,4-Dichlorobenzcne-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

RUE0037 500ppm Oil IS Mix 05113111 

RUE004l 20K DRO & 200ppm Surr. !CAL S05/l6/ll 

SERAS~017~DTM-011413_3 

Prepared By 

John Syslo 

John Svslo 

CAS :"'umber 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

11!13!11 

11113/ll 

I I !I 311 I 

05/16/11 

John Syslo 

Oil Fingerprint Lab 

05!16111 16:20 by JS 
NA 

Concentration ll nits 

5 ug/mL 

5 ug/mL 

10 ug/mL 

10 ug/mL 

500 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

5 ug/mL 

10 ug/mL 

5 ug/mL 

10 ug/mL 

Last Edit 

05!13/ll !5:33 by JS 

05/16!1!16:04bvJS 

Date 

0251 

IJ 

(mls) 

0.02 

0.025 

Page I of I 



Analytical Standat·d Record 

ERfiSER·\S Laboratory 

RUE0044 

Description: I OOOppm DRO + I Oppm Surr TPH ICAL Expires: 

Standard r; pe: 

Solvent: 
Final Volume (mls): 

Vials: 

Vendor: 

Calibration Stan 

DO .. liHcxane 65:35 (RLJC0022) 

I 

I 
SERAS 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

Lot Number: 

Serial dilutillll ofRLJE0041 + 20~tL IS (RlJE0037) TP!IICAL: 

Anal.yte 

Triacontane-J62 

Tcrphcnyl-d 14 

Phcnanthrcnc-d I 0 

Perylcnc-d 12 

Oil Fingerprint 

Naphthalcne-d8 

n-Tctradecane-J30 

n-Tetracosane-d50 

n-Hcxatriacontane-d74 

Chrysene-d 12 

Anthracenc-d I 0 

Acenaphthene-d I 0 

Sa-Androstane 

I ,4-Dichlorobenzcne-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

500ppm Oil IS :VIix 05/131 II RUEIJ037 
Rt:E0041 20K DRO & 200ppm Surr. ICAL SOS/16/Il 

SERAS-017-DTM-011413_3 

Prepared By 

John Syslo 

John Svslo 

CAS :-.lumber 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

I til Jill 

11/13111 

II 12ill 

05! 16/11 

John Syslo 
Oii;Fingcrprint Lab 

05!16!11 16:18 by JS 
NA 

Concentration lin its 

10 ug/mL 

10 ug/rnL 

10 ug/rnL 

10 ug/mL 

1000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

Last Edit 

05113/11 !5:33 by JS 

051!6!11 16:04 by JS 

Date 
0252 

( mls) 

0.02 

fUJ5 

Page I 



StandarJ Type: 

5k DRO + 50ppm Surr Cal. 

Calibration Stan 

Analytical Standard Record 

ERf/SERAS Laboratory 

RUE0043 

Expires: 

Prepared: 

Solvent: 

Final Volume (mls): 

DCM Hexane 65:35 (RUC0022) 

I 

Prepared By: 

Department: 

Vials: I Last EJit: 

Vendor: SERAS Lot Number: 

Serial dilution of RUEOO..fl + 20~tL IS (!WE0037) TPH I CAL: 

Analyte 

Triacontane-d62 

Terphenyi-J14 

Phenanthrene-d I 0 

Perylene-d 12 

Oil Fingerprint 

Naphthalene-d8 

n-Tetradecanc-d30 

n-Tctracosane-d50 

n-Hexatriacontane-d74 

12 

Anthraccne-d I 0 

Acenaphthene-d I 0 

Sa-Androstane 

I ,4-Dichlorobcnzene-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

RLE0037 

Rl:E0041 

500ppm Oil IS Mix 051131 I I 

20K DRO & 200ppm Surr. !CAL 505!16/11 

SERAS-017-DTM-011413_3 

Prepared By 

John Syslo 

John Svslo 

CAS :\lumber 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82-1 

Expires 

II /13/11 

llil3!11 

11113!11 

05/16/ll 

John Syslo 

OiLFingerprint Lab 

05!16/11 16:19 by JS 
NA 

Concentration li nits 

50 ug/mL 

50 ug/mL 

10 ug/mL 

10 ug/mL 

5000 ug/mL 

10 ug/mL 

10 uglmL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

50 ug/mL 

10 ug/mL 

50 ug/mL 

10 ug/mL 

Last Edit 

05/13/ II 15:33 by JS 

05/16/ll !6:04 by JS 

( mls) 

0.02 

0.25 



Analytical Standat·d Record 

ERT/SERAS Laboratory 

RUE0042 

Description: 

Standard Type: 

Sohc.:nt: 

Final Volume (mls): 

Vials: 

Vendor: 

I Ok DRO + I OOppm Surr Cal. 

Calibration Stan 
DCM!Hexane 65:35 (RUC0022) 
I 

I 
SERAS 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

Lot Number: 

Serial dilution ofRUE0041 + 20~tl IS (RUE0037) TPH !CAL: 

Analyte 

Triacontane-d62 

Terphenyl-d 14 

Phenanthrcne-d 10 

Pcrylene-d 12 

Oil Fingerprint 

Naphthalcne-d8 

n-Tetradecane-d30 

n-Tctracosane-d50 

n- Hexatriacontane-d 7 4 

hrysene-d 12 

Anthracene-d I 0 

Accnaphthene-d 1 0 

Sa-Androstane 

1 ,4-Dichlorobenzene-d4 

Parent Standards used in this standard: 

Standard Description Prepared 

RUE0037 500ppm Oil IS Mix 05!13/11 

RUE0041 20K DRO & 200ppm Surr. !CAL S05!16/ll 

SERAS-017-DTM-011413_3 

Prepared By 

John Syslo 

John Svslo 

Reviewed I 

CAS :""'umber 

93952-07-9 

NA 

NA 

NA 

NA 

16416-32-3 

16416-34-5 

NA 

1719-06-8 

NA 

438-22-2 

3855-82- I 

Expires 

11113/1 I 

II/ I 31 II 

11/13111 

05/16/11 
John Syslo 
Oil/Fingerprint Lab 
05!16t! I 16: 15 by JS 
NA 

Concentration l' nits 

100 ug/mL 

100 ug/mL 

10 ug/mL 

10 ug/mL 

10000 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

10 ug/mL 

100 ug/mL 

10 ug/mL 

100 ug/mL 

10 ug/mL 

Last Edit 

05113111 15:33 by JS 

05/16/ll !6:04 by JS 

Date 

0254 

(mls) 

0.02 

0.5 

Page I of I 



Description: 

Standard T; pe: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0041 

20K ORO & 200ppm Surr. !CAL Stock 

Calibration Stan 

DCv!IHexane 65135 (RUC0022) 

2 

AccuStandard,lnc. 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

Lot Number: 

11!13/11 

05/16111 

John Syslo 

Oi!Jfingerprint Lab 

05/1611 I 16:04 by JS 
t\9070168 

Primary Source Diesel +Surrogate mixture tor DROITPH ICAL. Make serial dilutions and add IS: JS 

Analyte 

Triacontane-d62 

Tcrphenyl-d 14 

Oil Fingerprint 

Anthracene-d I 0 

Sa-Androstane 

Parent Standards used in this standard: 

Description 

#2 Diesel Fuel Mix 50,000 ppm 

2 Stock 

SERAS-017-DTM-011413_3 

Prepared 

10/20/09 

05/13/11 

Prepared By 

John Syslo 

John o 

CAS Number 

93952-07-9 

NA 

1719-06-8 

438-22-2 

Expires 

04118/19 

ll/13/11 

Concentration lJ nits 

200 ug/ml 

200 ug/ml 

20000 ug/mL 

200 ug/mL 

200 ug/mL 

Last Edit 

05/13/1116:18byJS 

05/13111 15:13 JS 

(mls) 

0.8 

0.2 

Page I of 



Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0040 

Description: 

Standard r) pe: 

2000ppm TPH (ORO) LCS Spike (2nd) 

Analyte Spike 

Expires: 

Prepared: 

Solvent: 

Final Volume (mls): 

Vials: 

V..:ndor: 

DCM!fkxane 65:35 (RUC0022) 
20 

AccuStandanL Inc. 

Prepared By: 

Department: 

Last Edit: 

Lot Number: 

Dilute 50K 2nd source Diesel Standard 25x with DCvf/lkxane: 
= 800J.!L RsjO I 07 into FV 20.0rnL DCM/Hexane (RUC0022) = 2000ppm 

Analyte CAS Number 

Oil Fingerprint 

Parent Standards used in this standard: 

Standard Description Prepared Prepared By Expires 

RSJ0107 #2 Diesel Fuel LCS 50,000ppm I 0120/09 John Syslo 10/15/19 

R..:viewt: 

SERAS-017-DTM-011413_3 

11/13/11 
05113!1 I 

John Syslo 
Oil/Fingerprint Lab 

05: 13~ II 17:09 by JS 
B9030206 (2nd source diesel) 

Concentration l'nits 

2000 ug/rnL 

Last Edit 

10/20/09 13:52 by JS 

(mls} 

0.~ 

Page l of I 



Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0039 

Description: 

Standard T; pe: 

..fOOppm DR01TPH MDL Spike 

Analyte Spike 

Expires: 

Prepared: 

Sohent: DCM:Hexane 65:35 Prepared By: 

Final Volume (rnls): 20 Department: 

Vials: Last Edit: 

Vc:ndor: :\ccuStandard.lnc. Lot ~umber: 

Dilute 160~tL of 50,000pprn into 20mL DCi\tllexane 

Analyte CAS Number 

Oil Fingerprint 

Parent Standards used in this standard: 

Standard Description Prepared Prepared By Expires 

RSJ0102 #2 Diesel Fuel Mix 50,000 ppm !Ot20/09 John Syslo 04/18/19 

Reviewc 

SERAS-017 -DTM-011413 _ 3 

II 13111 

05/1311 I 

John Syslo 
Oil/Fingerprint Lab 
05!13/11 16:22 by JS 
r\ ')070 168 for DRO 

Concentration l'nits 

400 uwmL 

Last Edit 

05/13/11 16:18byJS 

0257 

(mls) 

0.16 

Page I of I 



Dcs~ription : 

Standard Type: 

Sol\t:nt: 

Final Volume (mls): 

Vials : 

V..:ndor: 

-tOppm Oi I Surrogate 

Surrogate Spike 

DCM/Hexane 65:35 

25 

I 
SERAS 

Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0038 

E.xpires: 

Prepared: 

Prepared By: 

Departm..:nt: 

Last Edit: 

Lot Number: 

Dilute 2000ppm RUEOOJ6 (500~tL in 25mL) with DCM!Ikxane 
Spike 500 ~-tl per sample !()r FV of 1.0 mL 

Analyte CAS Number 

Triacontane-d62 93952-07-9 

Tcrphenyl-d 14 NA 

Anthracene-d I 0 1719-06-8 

Sa-Androstane 438-22-2 

Parent Standards used in this standard: 

Standard Description Prepared Prepared By Expires 

~UE0036 2000ppm Oil Surrogate Stock 051131 II John Syslo 11113/11 

/ 

R..:vicw..:d B 

SERAS-017-DTM-011413_3 

11/13/ 1 I 

05/ 13/ 11 

John Syslo 

CENTRAL 

05/13/1115 :42byJS 
RUC00226 

Concentration Units 

40 ug/mL 

-tO ug/ml 

40 ug/ml 

40 ug/ml 

Last Ed it 

051131 I I 15: 13 by JS 

Dat..: 

0258 

(mls) 

0.5 

Page I of I 



Description: 

Standard Type: 

Solvent: 

Final Volume (mls): 

Vials: 

Vendor: 

500ppm Oil IS Mix 
Internal Standar 

DCM/Ifexane 65:35 

1 

SER:\S 

Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0037 

Expires: 

Prepared: 

Prepared By: 

Department: 

Last Edit: 

Lot ~umber: 

Dilute 2000ppm TPfl IS (IUJEOOJ5) and 1000ppm BNA IS ( RTF0070) to 1.0mL 
spike 20~tl per I.OmL extract. JS 

Analyte CAS Number 

Phenanthrcnc-d I 0 NA 

Pery lenc-d 11 NA 

Naphthalene-d8 NA 

n-Tctradecanc-d30 

n-T ctracosanc-d50 16416-32-3 

n- f I exatriacontane-d7 4 16416-34-5 

Chryscne-d 12 NA 

Accnaphthene-d I 0 NA 

I , 4-Die h lorobcn.wnc-d4 3855-82-1 

Parent Standards used in this standard: 

Standard Description Prepared Prepared By Expires 

RTF0070 Stock SVOC Internal Std. Mix, 2106/16/10 ** Vendor** II i05!11 

RUE0035 TPH IS Mix: 2000ppm : 3 Compot05/ 13/ I I John Syslo 11/13/11 

SERAS-017-DTM-011413_3 

11113111 

05/1311 I 

John Syslo 

Oil/Fingerprint Lab 

05113111 15:33 by JS 
DCMdlex = Ll\IS# RUC0022 

Concentration ('nits 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

500 ug/mL 

Last Edit 

05/05/11 12:51 by JS 

05113/11 15:10 by JS 

Date 

0259 

( mls) 

0.5 

0.5 

Pa!.!e of I 



~ . . cscnptlon: 

Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0036 

2000ppm Oil Surrogate Stock Expires: 

Standard Type: Surrogate Spike Prepared: 

Solv.:nt: DCM/CS2 75:25 Pn::pan:d By: 

Final Volume (mls): 50 Department : 

Vials: Last Edit: 

Vendor: REAC Lot ~umber: 

;\I ix of -1 neat surrogates for Oi I Surrogate Stock. 0.1 g each 

:\nalyte CAS ~umber 

Triacontanc-J62 93952-07-9 

Tcrphcny i-J 14 NA 

Anthracene-d I 0 1719-06-8 

5a-AnJrostanc 438-22-2 

Parent Standards used in this standard: 

Standnrd Descri ption Prepnred Prepared By Expires 

G ~SF0090 Neat Trincontane-d62 06/29/09 John Syslo 06/26/ 19 

RSF0092 Neat o-Tcrphcnyl-d 14 06/29/09 John Syslo 12/26/ 19 

RSF0093 Neat Anthracene-d 10 06/29/09 John Syslo 12/26119 

RSFOI22 Neat Sa-Androstane 06/30/09 John Sj~slo 12/27/19 

SERAS-017-DTM-011413_3 

11/13111 

05/ 13/ 11 

John Syslo 

Oil/ Fingerprint Lab 

05113111 15:13 by JS 

REAC 

Concentration l ' nits 

2000 ug/mL 

2000 ug/mL 

2000 ug/mL 

2000 ug/mL 

Last Edit (mls) 

06/30/09 13:27 by JS 0. I 

06/30/09 13:28 by JS 0.1 

06130/09 13:28 by JS 0.1 

06130!09 13:25 by JS 0.1 

Page I of I 



Analytical Standard Record 

ERT/SERAS Laboratory 

RUE0035 

Description: 

Standard Type: 

TPH IS Mix: 2000ppm : 3 Compounds 

Internal Standar 

Expires: 

Prepared: 

Solvent: DCMICS2 4:1 Prepared By: 

Final Volume (rnls): 50 Department: 

Vials: Last Fdit: 

Vendor: :"-/.\ Lot Number: 

2000ppm 3 Compound IS \fix lor TPH. To be mixed with BNA IS 

Analyte C:\S ~umber 

n-Tctradecane-d30 

n-Tctracosanc-d50 16416-32-3 

n-Hexatriacontane-d74 16416-34-5 

Parent Standards used in this standard: 

Standard Description Prepared Prepared By Expires 

RSFOI23 Neat D50-n-Tetradecane 06/30/09 John Syslo 12/27/19 

Neat D74-n-Hexatriacontane 06/30/09 John Syslo 12/27!19 

126 Neat D30-n-Tetradecane 06/30/09 John 12/27/19 

SERAS-017-DTM-011413_3 

I J!l3/ll 

05113/ll 

John Syslo 

Oil/Fingerprint Lab 

05!13/lllS:lObyJS 
NA 

Concentration l'nits 

2000 mg/Kg 

2000 rng/Kg 

2000 mg/Kg 

Last Edit 

06/30/09 14:26 by JS 

06/30/09 14:33 by JS 

06/30/09 I 3:56 JS 

0261 

(mls) 

0.1 

0.1 

0.1 

Pagel of 



IAgbook fl SERAS-1-0121 

Page 75 

SERAS, GC/MS Injection Log 
"""'~-... S.teaa: "SUCK D" SIN##' a US1091584WUSM43l09l 

SERAS-017-DTM-011413_3 0262 
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~equence ~arne: ~:\msacnem\~\sequence\U~u~~~.s 

Comment: Enbridge Oil 
Operator: Syslo 

Data Path: C:\MSDCHEM\1\DATA\020212\ 
Instrument Control Pre-Seq Cmd: 
Data Analysis Pre-Seq Cmd: 

trument Control Post-seq Cmd: 
a Analysis Post-Seq Cmd: 

Method Sections To Run 
(X) Full Method 

On A Barcode Mismatch 
(X) Inject Anyway 

( ) Reprocessing Only ( ) Don • t Inject 

a 
sample 

Sample 71 1.0k TPH CCV 
Datafile SL02671 
Method DROTPH051611 

4) Sample 80 Blank 
Datafile SL02672 
Method 

5) ~ample 
Datafile 

DROTPH051611 

~}et 81 SERAS-017 COOl: SHQ 
SL02673 

Method DROTPH051611 
6) Sample 82 SERAS-017-0001 

Datafile SL02674 
Method DROTPH051611 

72_ Sample 
Datafile 
Method 

U(t~ 

8) Sample OILLINS2 SERAS-017-0001 {L} 

1. 



Tune File 
Tune Time 

GC/MS QA-QC Check Report 2/02/12 

C:\msdchem\l\DATA\020212\SL02670.D 
2 Feb 2012 15:44 

y Calibration File : C:\msdchem\l\DATA\020212\SL0267l.D 

File Sample Surrogate Recovery % Internal Standard Responses 
========================================================================= 
SL0267l.D 

l.Ok TPH C 

SL02672.D 
Blank 

SL02674.D 
SERAS-017-

51* 55* 59* 58* 
153567 

63* 70* 75* 93* 
110992 

76* 82* 87* 98* 
117011 

Created: Wed Jan 02 12:07:11 2013 Slick2 

SERAS-017-DTM-011413_3 

505006 175782 209958 

385841 133055 149646 

363912 124892 142419 

0264 



Injection Log 

Data Directory: C:\msdchem\1\DATA\020212\ 

leName Miscinfo Vial Multiplier Injection Time 

02669.D 
50 ~------------~R~ornK~o~o~8~4r--------------~~--~1-.~o~o~o~----~2~F~e~bc-~2~o~r~2--'1~4-:~1~3 

2) SL02670.D 
50 DFTPP 

3) SL0267l.D 
1.0k TPH CCV 

4) SL02672.D 
Blank 

5) SL02673.D 

RUK0084 99 

RVB0003 71 

1200012-Blk1 80 

S~OJ?-0001 ~g to 1.0mL, then 5 81 

6) SL02674.D 
SERAS-017 0001 30g to 1.0mL 82 

1.000 2 Feb 2012 15:44 

1.000 2 Feb 2012 16:23 

1.000 2 Feb 2012 17:18 

1.000 1 Pen 2012 r~-4-3-----~~ 

1.000 2 Feb 2012 19:53 

7) s~.._......~.J.!.....-----------=-:------------------~--~,.-----,. 
Blank 1200012-Blk1 80 1.000 2 Feb 2012 20:53 

8) SL02676.D 
SERAS-017-0001 {L} Linear Scan 30g to 1 82 1.000 2 Feb 2012 21:54 

SERAS-017-DTM-011413_3 0265 



Data Path 
Data File 
Acq on 
Operator 

le 

DFTPP - 8270D 

C:\msdchem\1\DATA\020212\ 
SL02670.D 

2 Feb 2012 15:44 
Syslo 
50 DFTPP 
RUK0084 
99 Sample Multiplier: 1 

Integration File: rteint.p 

Method C:\MSDCHEM\1\METHODS\DFT8270D.M 
Title DFTPP Method with 8270D criteria: 
Last Update : Thu Jan 26 14:45:44 2012 

fA.bundance TIC: SL02670.D\data.ms 

600000 

500000 

400000 

300000 

200000 

100000 

~~~~ : let ,• /. J.9 
,t&'ftfl2tl't'N~ ; ;. 2.b 
.-,.~(fiR ·lJ: 1. ?f> 

8/20/10 

o~~~~~~~Tr~~~~~~~~~~~~~~~~TM~rMTM~~TM~~~~~TM~ 

ime-> 5.oo 5.20 5.4o 5.so 5.80 6.oo 6.2o 6.40 6.60 6.80 ?.oo 7.20 7.40 7.60 ?.so 8.oo 8.2o 8.4o 8.Go 8.so · 
Abundance Scan 1402 (6.945 min): SL02670.D\data.ms (-1390) (-) 

19 .8 

20000 442.0 

15000 255.0 

77.1 127.0 

10000 51.0 

275.0 

5000 

O 27.0 I 

mlz--> 20 40 

10/.0 

I llilllrL .lllr J I 
224.0 

;;!l ,,l ~~, ,;,'·!~· .;~r·\~, .. ;r.~;;a· ·:~·\~~· J · 60 80 100 do 140 1so 180 200 

Spectrum Information: Scan 1402 

I Target I Rel. to I Lower I Upper Rel. I Raw Result I 
I Mass Mass I Limit% I Limit% Abn% I Abn Pass/Fail I 
----------------------------------------------------------- ----------

51 198 I 10 80 42.4 I 9351 I PASS I 
68 69 I 0.00 2 1.7 I 194 I PASS I 
69 198 I 0.00 100 51.8 I 11430 I PASS I 
70 69 I 0.00 2 0.0 I 0 I PASS I 

127 198 I 10 80 52.0 I 11474 I PASS I 
197 198 I 0.00 2 0.0 I 0 I PASS I 
198 198 I 100 100 100.0 I 22063 I PASS I 
199 198 I 5 9 7.2 I 1586 I PASS I 
275 198 I 10 60 28.6 I 6307 I PASS I 
365 198 I 1 100 3.4 I 752 I PASS I 
441 442 I 0.01 24 16.3 I 3074 I PASS I 
442 198 I 50 100 85.4 I 18832 I PASS I 
443 442 I 15 24 19.5 I 3679 I PASS I 

0266 Page: :L 



Quantitation Report (Qedit) 

Data Path 
Data File 
Acq on 
Operator 

f!_lP:J.e 
sc 
s Vial 

C:\msdchem\1\DATA\020212\ 
SL02670.D 

2 Feb 2012 
Syslo 
50 DFTPP 
RUK0084 

15:44 

99 Sample Multiplier: 1 

Quant Time: Feb 02 15:57:02 2012 
Quant Method C:\MSDCHEM\1\METHODS\DFT8270D.M 
Quant Title DFTPP Method with 8270D criteria: 
QLast Update Thu Jan 26 14:45:51 2012 
Response via Initial calibration 

8/20/10 

lon 267.80 (267.30 to SL02670.D\data.ms 
lon 263.80 (263.30 to 264.30): SL02670.D\data.ms 

30000 

6. 71Biling = 1.29 

(2) Pentachlorophenol 

6.170min(-0.003) 45.21 ug/ml 

response 34880 

I on Exp% Act% 

265.80 100 100 

267.80 64.50 64.41 

263.80 63.60 62.72 

0.00 0.00 0.00 

DFT827S:tiRASFGhti'-lileM-O::ll:141~_:3:21 01 20 2 SLICK2 0267 Page 1 



Quantitation Report (Qedit) 

Data Path 
Data File 
Acq On 
Operator 

mple 

C:\msdchem\1\DATA\020212\ 
SL02670.D 

2 Feb 2012 15:44 
Syslo 
50 DFTPP 
RUK0084 
99 Sample Multiplier: 1 

Quant Time: Feb 02 15:57:02 2012 
Quant Method C:\MSDCHEM\1\METHODS\DFT8270D.M 
Quant Title DFTPP Method with 8270D criteria: 
QLast Update Thu Jan 26 14:45:51 2012 
Response via Initial Calibration 

I 

1000001 

80000 

60000 

40000 

20000 

5000 

9. 1 Tailing = 1.20 

102.0 117.0 130.1139.0 

100 110 120 130 140 

(5) Benzidine 

9.811min (-0.003) 49.79 ug/ml 

response 155668 

I on Exp% Act% 

184.10 100 100 

185.10 14.60 15.12 

0.00 0.00 0.00 

0.00 0.00 0.00 

8/20/10 

0268 Page: 



Data Path 
Data File 
Acq On 
Operator 

ample 
sc 
s Vial 

Quant Time: 
Quant Method 
Quant Title 
QLast Update 
Response via 

60000 

40000 

20000 

(6) DDT 

Quantitation Report (Qedit) 

C:\msdchem\1\DATA\020212\ 
SL02670.D 

2 Feb 2012 
syslo 
50 DFTPP 
RUK0084 

15:44 

99 Sample Multiplier: 1 

Feb 02 15:57:02 2012 
C:\MSDCHEM\l\METHODS\DFT8270D.M 
DFTPP Method with 8270D criteria: 
Thu Jan 26 14:45:51 2012 
Initial Calibration 

8/20/10 

lon 235.00 (234.50 to 
lon 165.00 (164.50 to 1 

SL02670.D\data.ms 
: SL02670.D\data.ms 

Degradation = 3. 70% 
1 

165.1 

11.453min (-0.003) 50.33 ug/mL 

response 70001 

I on Exp% Act% 

235.00 100 100 

165.00 51.80 45.18 

0.00 0.00 0.00 

0.00 0.00 0.00 

0269 Page: 1. 



TPH Daily Calibration Check Results 
#2 Diesel TPH Calibration Range - Using SERAS GC/MS Method 1841 

Calibration I CAL GC/MS TPH d30-IS d50-IS d74-IS Cal Check Calibration 
Check Date Date Project Wa# Data file Response Area Area Area RF Average RF % Diff. 

05117/11 05/1.6/11> WSoiiMDL 0-011 SL01889 7932426 . 132429 ·.· 130508 51192 0 75756 0.72959 3.83 
06/09/11 05/16/11 CUC-Power Plant 0-135 SL01942 7860351 128757 120362 11883 0.90348 0.72959 23.83 
06/09/11 05/16/11 CUC-Power Plant 0-135 SL01945 6544592 104943 128978 88104 0.60970 0.72959 16.43 
07108/11 05/16/11 CUC-Power plant 0-135 SL01970 6848120 109628 127366 77204 0.65387 0.72959 10.38 
07/11/11 05/16/1 t CUC-Power Plant 0-135 SL01974 7184921 121573 136941 70557 0.65502 0 72959 10.22 
07/12111 05/16/11 CUC-Power Plant 0-135 SL01989 7699927 130026 148583 96240 061624 0.72959 15.54 
07/27/11 05/16111 CUC-Power Plant 0-135 SL02012 5526770 90684 107174 65457 0.62968 0.72959 13.69 
08/01/11 05/16/11 CUC-Power Plant 0-135 SL02036 7282274 117359 139028 90753 0.62934 0.72959 13.74 
08108/11 05/16/11 Move-Maintenance 0-011 SL02067 20772937 342644 403655 197034 0.66062 0.72959 9.45 
08/08/11 05/16/11 Move-Maintenance 0-011 SL02069 9013310 151400 176386 86475 0.65273 0.72959 10.54 
08/10/11 05/16/11 Move-Maintenance 0-011 SL02071 8539256 140844 161739 77290 0.67438 0.72959 7.57 
08/11/11 05116/11 TPH Soil MOL 0-011 SL02079 8559600 142237 165518 . 79165, 0.66367 0.72959 9.03 
08/12/11 05/16/11 TPH Water! MDL 0-011 SL02093 8541528 140220. 170089 76028 0.66327 0.72959 9.09 
08/23/11 05116/11 CUC-Power Plant 0-135 SL02133 8279388 130044 151992 63182 0.71949 0.72959 1.38 
08/24/11 05/16/11 CUC-Power Plant 0-135 SL02166 6757179 110307' 122438. / 62687 0.68617 0,72959 5.95 
09/21111 ,05/16/11 CUC-Power Pl;mt 0-135 .. SL02202/ ... '.111909~4 . . 169011 20592? / 1i969V 0.67875 0.72959 . 6.97 

~ 09/22111 05/16/11 CUC-Power Plant 0-135 SL02213 8986654 . 146134 179078 114918 Q.61255 0.72959 16.04 
02/02/12 05/16/11 Enbridge Oil 0-017 SL02671 10771363 175782 209958 153567 0.59918 0.72959 17.87 ,..-
02/15/12 05/16/11 Enbridge Oil 0-017 SL02827 11689228 179024 220786 162003 0.62419 0.72959 14.45 
02/24/12 05/16/11 Enbridge Oil 0-017 SL02857 11425492 166909 205857 151555 0.65373 0 72959 10.40 
02/27/12 05/16/11 Enbridge Oil 0-017 SL02872 10457816 165200 202882 161132 0.59283 0.72959 18.74 
03/01/12 05/16/11 Enbridge Oil 0-017 SL02885 7203855 109515 150757 134865 0.54694 0.72959 25.03 

DRO_ICAL05161 .xis 0270 SERAS-017-DTM-011413_3 



Data Path 
Data File 
Acq On 

c 
ALS Vial 

Quant Time: 
Quant Method 
Quant Title 
QLast Update 
Response via 

Evaluate cont~nu~ng Cai~nrac~on Kepor~ 

C:\msdchem\1\DATA\020212\ 
SL0267l.D 

2 Feb 2012 16:23 
Syslo 
1.0k TPH CCV 
RVB0003 
71 Sample Multiplier: 1 

Feb 02 16:S6:39 2012 
C:\msdchem\1\METHODS\DROTPHOS1611.M 
DRO/TPH ICAL + Surr. OS/16/11 
Thu Dec 1S 1S:26:49 2011 
Initial Calibration 

Min. RRF 
Max. RRF Dev 

0.010 Min. Rel. Area 
30% Max. Rel. Area 

SO% Max. R.T. Dev O.SOmin 
200% 

Compound AvgRF CCRF %Dev Area% Dev(min) 

1 I d10-Phenanthrene 1.000 1.000 0.0 10S 0.00 
2 s d10-Anthracene {s} 1.063 1.081 -1.7 10S 0.00 
3 s d14-o-Terphenyl {s} 0.467 O.S10 -9.2 107 0.00 
4 s Sa-Androstane {s} O.OS7 0.067 -17.S 113 0.00 

s I d30-Tetradecane 1.000 1.000 0.0 112 0.00 

6 I dSO-Tetracosane 1.000 1.000 0.0 11S 0.00 
7 s d62-Triacontane {s} Linear Regression -1S.O 136 0.00 

8 I d74-Hexatriacontane 1.000 1.000 0.0 194 0.00 

#) = Out of Range SPCC's out = 0 CCC'S out = 0 

JROTPHOS1611.M Thu Feb 02 16:S7:04 2012 SLICK2 
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Data Path 
Data File 
Acq On 
Operator 

mple 
c 
Vial 

Quantitation Reporc 

C:\msdchem\1\DATA\020212\ 
SL02671.D 

2 Feb 2012 16:23 
Syslo 
1.0k TPH CCV 
RVB0003 
71 Sample Multiplier: 1 

Quant Time: Feb 02 16:56:39 2012 

\\ .. /".l' J:<ev.LeweuJ 

Quant Method C:\msdchem\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Thu Dec 15 15:26:49 2011 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 
5) d30-Tetradecane 
6) dSO-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring Compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
3) d14-o-Terphenyl {s} 
Spiked Amount 20.000 
4) Sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

18.722 188 
13.548 66 
23.793 66 
34.645 66 

18.840 188 

19.742 244 

21.159 260 

28.172 66 

505006 10.00 ug/mL 0.00 
175782 10.00 ug/mL 0.00 
209958 10.00 ug/mL 0.00 
153567 10.00 ug/mL 0.00 

545660 10.16 ug/mL 0.00 
Recovery 50.80%' 

257413 10.91 ug/mL 0.00 
Recovery 54.55%' 

33800 11.77 ug/mL 0.00 
Recovery 58.85%' 

206090 11.50 ug/mL 0.00 
Recovery ~ 57.50%' 

L1( )~'!~/). Qvalue 

= qualifier out of range (m) = manual integration (+) = signals summed 

moTPHoSERAS-:<M7'!01TM4€U::4~3l6 56:57 2012 SLICK2 0272 Page: 



Data P 
Data File 
Acq On 

gpperator 
;;a:; ample 
l:Misc 
%.Ls Vial 
0 ..... 

~uantltatlon Report 

C:\msdchem\1\DATA\020212\ 
SL02671.D 

2 Feb 2012 
Syslo 
1.0k TPH CCV 
RVB0003 

16:23 

71 Sample Multiplier: 1 

(QT Rev 

7Quant Time: Feb 02 16:56:39 2012 
gpuant Method C:\msdchem\1\METHODS\DROTPH051611.M 
iPuant Title DRO/TPH ICAL + Surr. 05/16/11 
CPLast Update Thu Dec 15 15:26:49 2011 
~esponse via Initial Calibration 

~~~~~----------------------------------------------------~==~~~~~------------------------------------------------------, bundance TIC: SL02671.D\data.ms 
450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

ci c 

~ 
"' ci ~ c ~ ~ .. .. (/) 0 8 

"' "' ~ c "' .!9 
~ 

c: 
8 

~ "' .. 
"' ·c 

1-;-
~ N 

"' "' ci c "' c ill .!9 
c: e 8 "' .. 1 ·c: 
;; 
>< "' " I 
..;. ,.._ 

"' 

-,..-,-,.-
'----~~--~~~--~~--~~~--~~--~~~--~~---26.0~0~--~~--~~-- 32.~.0~0--~~~.0~0----~ 

DROTPH051611.M Thu Feb 02 16:56:57 2012 SLICK2 
Page: 2 



Area ~ercen~ Kepor~ 

Data Path 
Data File 
Acq On 

c 
ALS Vial 

C:\msdchem\1\DATA\020212\ 
SL02671. D 

2 Feb 2012 16:23 
Syslo 
1.0k TPH CCV 
RVB0003 
71 Sample Multiplier: 1 

Integration Parameters: Oilint.P 
Integrator: RTE 
Smoothing : ON Filtering: 5 
Sampling 1 
Start Thrs: 0.05 
Stop Thrs : 0.05 

Min Area: 7 % of largest Peak 
Max Peaks: 150 

Peak Location: TOP 

If leading or trailing edge < 50 prefer < Baseline drop else tangent > 
Peak separation: 3 

Method 
Title 

C:\msdchem\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 

Signal : EIC Ion 85.00 (84.70 to 85.70): SL02671.D\data.ms 

peak 
# 

R.T. first max last 
min scan scan scan 

PK 
TY 

peak 
height 

corr. 
area 

corr. 
% max. 

% of 
total 

1 15.114 605 1506 2879 rM 10 142688 10771363 100.00% 100.000% 

Sum of corrected areas: 10771363 

051611.M Thu Feb 02 17:01:58 2012 SLICK2 

( 7 ·lr{ 
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File :C:\msdchem\1\DATA\020212\SL02671.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

70000 

65000 

60000 

55000 

50000 

45000 

40000 

35000 

Syslo 
2 Feb 2012 
Slick2 

1.0k TPH CCV 
RVB0003 
71 

SERAS-017-DTM-011413_3 

16:23 using AcqMethod DROTPH051611.M 

85.00 (84.70 to 

15.114 

0275 



r 
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Macros used to generate fingerprint chromatograms for the Enbridge Oil samples. 

SERAS draft GC/MS SOP 1803 allows analytical characterizations and evaluation of petroleum oils for comparison purposes. 

Certain classes of source specific chemical compounds are targeted in this qualitative comparison; these target compounds are 

both unique descriptors of an oil and chemically resistant to environmental degradation. Spilled oil can be assessed in this way 
as being similar or ditTerent from potential source samples by direct visual comparison of specific extracted ion chromatograms 

(EIC). 

The SERAS method implements several unique techniques to present and assess the ''fingerprints" that are far superior to 

comparing just individual fingerprints and determining whether fingerprints are similar or not. The method utilizes several 

different Visual Diagnostic Ratios (VDR) where two or more different compound class fingerprints are presented together 

"stacked'' on top of each other, where the fingerprints are usually not normalized. When presented in this manner, the total 

fingerprint match can be assessed by comparing the peak to peak ratios as well as the total intensity (based on concentration of 

those compounds) of the fingerprints relative to each other. These Visual Diagnostic Ratios are generated by the GC/MS data 

system using customized macros; the selection of ions/compounds are usually dictated or driven by project specific conditions, 

or by the nature or identity of the spilled oil. 

Data Presentation & Direct Visual Comparison of Enbridge Oil Fingerprints (EIC): SERAS will generate only the 
relevant and appropriate selected EIC necessary to identify, differentiate, or supply the conclusive evidence for the oil samples 

and reference oils. The number of possible fingerprints that can be presented using either the single classes of compounds, or 

by various combinations of "stacked" fingerprints is almost unlimited and not practical. The EIC of the suspected source oils 

were compared to appropriate EIC of the spilled oil. The following macros were written to process, extract and present key 

fingerprints and "'stacked" fingerprints to evaluate and compare the key VDR of the Enbridge Oil samples. 

The following macros were used to produce the conclusive VDR that were used to evaluate the oil fingerprints: 

• ENOfingFinal.mac: This macro ran the following 8 nested macros to produce VDR and fingerprints: 
o TICTPH.mac: Illustrates the VDR comparing the total ion chromatogram (TIC) relative to the Total 

Petroleum Hydrocarbon (TPH) fingerprint generated by macro TPHSERAS.mac. 
o TPH8583stacked.mac: A simple useful VDR that compares the ion 85 over ion 83 TPH non normalized 

fingerprints. Note that the 85 ion represents the saturated hydrocarbons while the 85 ion is representative of 
the cyclo- and naphthenic hydrocarbons. 

o TPHSERAS.mac: This macro extracts the signal for six ions (105, 83, 85, 113, 123, and 183) which cover 
the following: gasoline range organics (GRO) ( 1 05), naphthenes (83), saturated hydrocarbons (SHC) ( 113), 
isoprenoids (113 and 183) and bicyclic sesquiterpanes (123), and adds them together to form the TPH 
fingerprint of the sample. This combined 6 ion fingerprint is also used to quantitate TPH by GC/MS using 
draft SERAS SOP 1841, Routine Analysis of Total Petroleum Hydrocarbons (TPH) in Soil and Water by 
GCIMS-SIM. Most labs that attempt to quantitate TPH by GC/MS use just ion 85. 

o ENOTPHSEPN.mac: This is a similar macro to TPHSERAS.mac, but plots each of the 6 EIC's used for the 
combined TPH signal of TPHSERAS.mac. Currently, this presentation is being used to study the effects of 
biodegradation on each of the 6 separate signals (classes of compounds). 

o Hopster.mac: This is an example of a stacked set of fingerprints of ion 191 for terpanes and hopanes, over 
ion 217, steranes, biomarker compounds. 

o ParentPAH.mac: Shows the EIC's for just the individual non-alkylated PAH compounds for the entire 
sample. This extracts and prints a chromatogram for only the parent PAH's; it essentially separates and 
shows approximately 20 priority pollutant PAH's that are present in the oil. 

o PAH1803N.mac: Illustrates all the alkylated PAH homologues in a stacked non-normalized format, and as 
one combined "fingerprint" for each class (alkyl-naphthalenes, methyl-chrysenes, etc). 

o MCDET.MAC: Compiles and shows the total methyl- and dimethyl-chrysene fingerprint bracketed by an 
internal standard as a reference. 

SERAS-017-DTM-011413_3 0277 



The following macro was used to provide a fingerprint to satisfy QC criteria listed in fingerprint method ASTM D-5739 : 

Standard Practice for Oil Spill Source Identification by Gas Chromatography and Positive Ion Electron Impact Low 

Resolution Mass Spectrometry 

o FireF117.mac: This shows two stacked fingerprints composed ofthe ion 85 graphic trace for alkanes and the ion 191 
hopane fingerprint. This presentation is primarily used to evaluate the CG-117 reference oil that is analyzed at the 
beginning and end of a 12 hour sequence, but has useful applications for unknown site oils. 

As stated previously, the number of combinations and construction of the stacked VDR are limitless, but the difficulty and 
challenge is to identify and determine the essential and unique fingerprints, or combination of stacked fingerprints that will aid 
in establishing the identity of petroleum products and comparing the key fingerprints of a suspected source with samples. 

SERAS~OH~DTM-011413_3 0278 



Data Path 
Data File 
Acq On 
Operator 

le 

C:\msdchem\1\DATA\020212\ 
SL02672.D 

2 Feb 2012 17:18 
Syslo 
Blank 
1200012-Blk1 
80 Sample Multiplier: 1 

Quant Time: Feb 02 18:08:13 2012 
Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Thu Dec 15 15:26:49 2011 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 
5) d30-Tetradecane 
6) d50-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring Compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
3) d14-o-Terphenyl {s} 
Spiked Amount 20.000 
4) sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

18.722 188 
13.548 66 
23.793 66 
34.637 66 

18.840 188 

19.742 244 

21.159 260 

28.172 66 

385841 
133055 
149646 
110992 

518432 
Recovery 

251502 
Recovery 

32945 
Recovery 

244793 
Recovery 

10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 

12.63 ug/mL 
63.15% 

13.95 ug/mL 
69.75% 

15.02 ug/mL 
75.10% 

18.58 ug/mL 
92.90% 

0.00 
0.00 
0.00 

-0.02 

0.00 

0.00 

0.00 

0.00 

Qvalue 

= qualifier out of range (m) = manual integration (+) = signals summed 
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Data P 
Data Fi 
Acq On 

gpperator 
:;as ample 
:l>Misc 
Cf'ALS Vial 
0 
...:.. 

C:\msdchem\1\DATA\020212\ 
SL02672.D 

2 Feb 2012 
Syslo 
Blank 
1200012-Blk1 

17:18 

80 Sample Multiplier: 1 

~uant Time: Feb 02 18:08:13 2012 
~uant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
~uant Title DRO/TPH ICAL + Burr. 05/16/11 
0 QLast Update Thu Dec 15 15:26:49 2011 
=Response via Initial Calibration 
~ 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

DROTPH051611.M Thu Feb 02 19:03:34 2012 SLICK2 

TIC: SL02672.0\data.ms 

Page: 2 



ENOfingFINAL.mac 
File : ENOfingFinal.MAC 
J. Syslo MACRO for printing select fingerprints for Enbridge Oil, 01/09/2012 

name ENOfingFinal 

TIC 
draw 2,x 

macro "TICTPH.mac",go 
remove TICTPH 
macro "TPH8583Stacked.mac",go 
remove TPH8583Stacked 

macro "TPHSERAS.mac",go 
remove TPHSERAS 

macro "ENOTPHSEPN.mac",go 
remove ENOTHPSEPN 

macro "HOPSTER.mac",go 
remove HOPSTER 

macro "ParentPAH.mac",go 
remove PARENTPAH 

macro "PAH1803N.mac",go 
remove pah1803n 

macro "McDet.mac",go 
remove McDet 

remove ENOfingFinal 
clear 
return 

SERAS-017-DTM-011413_3 Page 1 
0281 



TICTPH.MAC 

! File : TICTPH.MAC 
! J. Syslo MACRO for presenting TIC vs. TPH as 85 & 83 
! Normalized 
NAME TICTPH 
format separated,,,l 
EIC 4.5:55,85 
EIC 4.5:55,83 
r5=X+Y 
TIC 3:55 
exchange r5,x 
exchange r5,y 
merge 
draw 2,x 
macro "printwin2",go 
remove printwin2 
tic 4.5:55 
exchange x,rO 
clear 
draw 2,r0 
remove ticTPH 
return 

SERAS-017-0TM-011413_3 0282 
Page 1 



File :C:\msdchem\1\DATA\020212\SL02672.D 
Operator 
Acquired 
Instrument 
sample Name: 
Mise Info 
Vial Number: 

~bundance 

300000 

250000 

200000 

150000 

100000 

50000 

Time--> 5:bo 
1\bundance 

6500 

6000 

5500 

50001 

45001 

4000 

3500 

I 30001 

I 
2500 

2000 

1500 

1000 

500 

[Lme--> 

Syslo 
2 Feb 2012 17:18 
Slick2 

Blank 
1200012-Blkl 
80 

I 

10~00 15.00 20.00 

using AcqMethod DROTPH05161l.M 

TIC: Sl02672.D\data.ms 

I 

L 
25.00 30.00 35~00 40~00 45.00 

lon 85.00 (84.70 to 85.70): Sl02672.D\data.ms (+) 

I 

I ~J- .. ...,.,...-

' --~:::.::__. ___ .=c:::.=.._ __ -===------'=.=:::___ __ 3s.oo~-~4""o~.o~o __ _::4:=::5::..-:o~o:___ 

SERAS-017-DTM-011413_3 0283 

I 

50.00 

I 
, I 

50.00____j 



TPH8583stacked.MAC 

! File : TPH8583stacked.MAC 
! J. Syslo MACRO for presenting 85 over the 83 fingerprint - Not Normalized. 
Can determine 
! early bildegradation by loss of ion 85 saturated hydrocarbons. Simple 
degradation will 
! quickly earase the SHC's, yet leav the ion 83 fingerprint unchanged. JS 

! Not Normalized 
NAME TPH8583stacked 
format separated, ,,0 
EIC 4.5:55,85 
EIC 4.5:55,83 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
exchange x,rO 
clear 
draw 2,r0 
remove TPH8583stacked 
return 

SERAS-017-DTM-011413_3 0284 
Page 1 



File :C:\msdchem\1\DATA\020212\SL02672.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

P\bundance 

I 
6500 

6000 

I
I 

5500 

1 '"' 

4500 

4000 

3500 

3000 

2500 

2000 

1500 

5500 

5000 

4500 

4000 

3500 

30001 

2500 

2000 

1500 

I 

Syslo 
2 Feb 2012 17:18 using AcqMethod DROTPH051611.M 
Slick2 

Blank 
1200012-Blk1 
80 

lon 85.00 (84.70 to 85.70): SL02672.D\data.ms 

50.00 

• I 
I 

~---------1 
' ' ' ~' I ' ~~~~~~~~~·--,-~-.---~I 

10.00 --'1~5.c=O::.O ___ _c2::c:O:.:c.0::.:0,__ _ __::2~5."'0~0--...::30.00 --==-- . ___ 45.00 so:oo ! 

,::u 
I o · 
t!lme--> 5.00 

SERAS-017-DTM-011413_3 0285 



TPHSERAS.mac 
File : TPHSERAS.mac 
J. Syslo MACRO for sum of GRO (105) & ORO (85+83+113+123+183) TPH 
For total GRO & ORO +UCM TPH quanted as total fingerprint 

*** New way to do TPH with 6 ions not just 83 + 85**** 
***Developed October 2009 for ORO in water PT sample by J. Syslo**** 

Plots NOT normalized 
integratable in window 2 
This will automatically print the fingerprint, then after macro runs, show TPH 

over TIC onscreen 

NAME TPHSERAS 
format separated,,,O 
EIC 4:55,105 
EIC 4:55,123 
r6=X+Y 
eic 4:55,113 
eic 4:55,183 
r7=X+Y 
eic 4:55,85 
eic 4:55,83 
r8=X+Y 
r4=r6+r7+r8 
exchange r4,r0 
DRAW 2,r0 
macro "printwin2.mac",go 
!emove printwin2 
TIC 4:55 
draw 1,x 
remove TPHSERAS 
clear 
return 

SERAS-017-DTM-011413_3 0286 
Page 1 



File :C:\msdchem\1\DATA\020212\SL02672.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 2012 17:18 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

~bundance 

1 20000 

1 19000 
I 

180001 

17oooj 

160001 
I 

15000 

14000 

13000 

12000 

11000 

10000 

9000 

8000 

7000 

6000 

50001 

4000 

3000 

2000 

Slick2 
Blank 
1200012-Blk1 
80 

SERAS-017-DTM-011413_3 

lon 85.00 (84.70 to 85.70): SL02672.0\data.ms (+) 

I 
I 

II 

1 uJ' 
~ 

0287 



ENOTPHsepn.mac 

! File : ENOTPHsepn.mac 
! J. Syslo MACRO for presenting TPH as separate 85 + 113 + 83 + 123 + 183 + 193 
signals 

! normalized and stacked for Enbridge Oil - left ion 105 out (formaldehyde 
peaks) 

NAME enoTPHsepn 
format separated,,,1 
EIC 4.5:55,85 
eic 4.5:55,113 
merge 
EIC 4.5:55,83 
merge 
EIC 4.5:55,123 
merge 
EIC 4.5:55,183 
merge 
EIC 4.5:55,193 
merge 
! EIC 4.5:55,105 
! merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
remove ENOTPHsepn 
clear 
return 

SERAS-017-DTM-011413_3 0288 
Paqe 1 



File :C:\msdchem\1\DATA\020212\SL02672.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 2012 17:18 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

I 
2000 

I 

1000 

~ime--> 5.00 
bundance 

I 

10000 

5000 

ime--> 5.00 
bundance 

6000 

4000 

2000 

ime--> 5.00 
bundance 

4000 

2000 

Slick2 
Blank 
1200012-Blk1 
80 

15.00 

10.00 15.00 

t J l 
I 

10.00 15.00 

' 10.00 

lon 85.00 (84.70 to 85.70): SL02672.0\data.ms 

I 

40.00 

' I 
20.00 25.00 30.00 35.00 40.00 

lon 83.00 (82.70 to 83.70): SL02672.D\data.ms 
I 

20.00 25.00 30.00 35.00 40.00 
lon 123.00 (122.70 to 123.70): SL02672.0\data.ms 

I I I !' ' ' I ' ' I ' I I I I 

20.00 25.00 30.00 35.00 
lon 193.00 (192.70 to 193.70): SL02672.0\data.ms 

~-,~.-~-,~~~~~~~~~~~-,-.~~ 

10.00 15.00 20.00 25:oo 3o:oo 35.00 40.00 

SERAS-017-DTM-011413_3 

45.00 

45.00 

0289 

l 

50.00 

I ! ) 
50.00 

50.00 



HopSter.MAC 
File : HopSter.MAC 
J. Syslo MACRO for hopane fingerprint from November 2007 program: 
for displaying both Hopane and Steranes on one page: normalized chromatogram 

! using it on Slick2 now 8/18/09 J. Syslo 

NAME HOPSTER 
format separated,,,! 
EIC 25:40,191 
EIC 25:40,217 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
tic 4:50 
exchange x,rO 
draw 2,r0 
remove hopster 
clear 
return 

SERAS-017-DTM-011413_3 0290 
Page 1 



File Operator :C:\msdche Acquired : Syslo m\1\DATA\02 
Inst ' 2 0212\S 

S 

rument . Feb 20 L02672 
ample . S1" 12 17 .D 

Mia Name' >Ck2 ,19 

using A cqMethod 

. c Info Blank 
umber: 80 012-Blk1 Vlal N : 1200 

28.00 

100 

90 

27.00 28.00 

SERAS-017 -DTM-011413_3 

29.00 

lon 191 0 . 0 ( 190. 70 to 1 91 .70) : SL02672 D\d t . a a.ms 

DROTPH051611 .M 



ParentPAH.MAC 
File : ParentPAH.mac 
J. Syslo MACRO to show just the parent PAH's - 10 ions, 01/12/2012 
non-normalized data - all chromatograms added & automatically prints. 

NAME ParentPAH 
format separated,, ,0 
EIC 10:35,128 
EXCHANGE X,R5 
EIC 10:35,152 
pap=x+r5 
EIC 10:35,154 
pap=X+pap 
EIC 10: 3 5, 166 
pap=x+pap 
EIC 10:35,178 
pap=x+pap 
EIC 10:35,202 
pap=x+pap 
EIC 10:35,228 
pap=x+pap 
EIC 10:35,252 
pap=x+pap 
EIC 10:35,276 
pap=x+pap 
EIC 10:35,278 
pap=x+pap 
x=pap 
exchange x,ro 
DRAW 2,r0 

macro "printwin2",go 
remove printwin2 

remove parentpah 
clear 
return 

SERAS-017-DTM-011413_3 0292 
Paqe 1 



File :C:\msdchem\l\DATA\0202l2\SL02672.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 20l2 l7:l8 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

~bundance 

I 2600 

I 

I 

2500 

2400 

2300 

2200 

2100 

2000 

1900 

18001 

17ooJ 

1600 

1500 

1400 

1300 

1200 

1100 

1000 

900 

800 

700 

600 

500 

slick2 
Blank 
l2000l2-Blkl 
80 

SERAS-017 -OTM-011413_3 

Jon 128.00 (127.70 to 128.70): SL02672.D\data.ms (+) 

0293 



PAH1803N.mac 
File : PAH1803N.MAC 
J. Syslo MACRO for illustrating all PAH homologues: 4/10/08 
Separate fingerprints are not Normalized 
Combined fingerprints are not normalized. 

NAME PAH1803N 
format separated,, ,0 
! methyl-naphthalenes 

macro "MNSCO.mac",go 
macro "MNS.mac",go 

methyl-fluoranthenes 
macro "Flco.mac",go 
macro "FL.mac",go 

methyl-dibenzothiophenes (Sulful fingerprint) 
macro "SS216co.mac",go 
macro "ss216.mac",go 

!methyl-phenanthrenes 
macro "PAco.mac",go 
macro "PA.mac",go 

methyl-fluoranthene/pyrenes 
macro "FPco.mac",go 
macro "FP.mac",go 

methyl-chrysenes 
macro "MCco.mac",go 
macro "mc.mac",go 

! REMOVE PAH1803N 
TIC 3:55 
exchange x,rO 
draw 2,r0 
remove pahl803N 
clear 
return 

SERAS-017-DTM-011413_3 
Pam• 1 

0294 



File :C:\msdchem\1\DATA\020212\SL02672.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 2012 17:18 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

f-bundance 

I 70001 

I 
65001 

I 
6000j 

5500 

5000 

45001 

4000 

3500 

2000 

I 
I 

1500 

Slick2 
Blank 
1200012-Blk1 
80 

SERAS-017-DTM-011413_3 

Jon 184.00 (183.70 to 184.70): SL02672.0\data.ms (+) 

0295 



File :C:\msdchem\1\DATA\020212\SL02672.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

rbundance, 

1 6000 

I 

I 
4000 

I 2000 

lime-> 0 

~bundance 

6000 

4000 

20001 

0 
Time--> 
~bundance 

60001 

4000 

13~00 

13.00 

Syslo 
2 Feb 2012 
Slick2 

Blank 
1200012-Blk1 
80 

13:50 14
1

00 

13
1

50 14~00 

17:18 using AcqMethod DROTPH051611.M 

lon 142.00 (141.70 to 142.70): SL02672.0\data.ms 

14~50 15~00 15~50 16:oo 16~50 17.00 17.50 18~00 
lon 156.00 (155.70 to 156.70): SL02672.0\data.ms 

I 

14.50 15
1

00 15
1

50 16
1
00 16

1
50 17.00 17.50 18.00 

lon 170.00 (169.70 to 170.70): SL02672.D\data.ms 

I I I 
i 2000 

O~=r~=T~~=r~FT=FT4=T~~=r~FT=FT9=r~~=F~PT~~=p~~=p~~FT=FT9=r~FT=FT9=r,=r-

14.00 14.50 15.oo 15:50 16.00 16:5o 17.oo 13.00 13.50 17.50 18.00 
lon 184.00 (183.70 to 184.70): SL02672.0\data.ms 

I 
6000j 

4000 

SERAS-017 -DTM-011413 _ 3 0296 



File :C:\msdchem\1\DATA\020212\SL02672.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

Abundance 

I 11 oooJ 

I 105001 

I 1:::: 
9000 

8500 

8000 

7500 

7000 

6500 

6000 

5500 

5000 

4500 

4000 

35ooj 

I 
3000j 

2500i 
2000 

1500 

1000 

Syslo 
2 Feb 2012 
Slick2 

Blank 
1200012-Blkl 
80 

SERAS-017-DTM-011413_3 

17:18 using AcqMethod DROTPH051611.M 

lon 180.00 (179.70 to 180.70): SL02672.D\data.ms (+) 

0297 



File :C:\msdchem\l\DATA\0202l2\SL02672.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 20l2 l7:l8 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

fbundance 
7000i 

1 6000: 
5oooj 

I 

40ooj 

3000 

2000 

1000 

Slick2 
Blank 
l2000l2-Blkl 
80 

lon 180.00 (179.70 to 180.70): SL02672.D\data.ms 

O~=T=r=r~r=~=T=r=r~T=~=T~~~T=~=T=r=r~~r=~=T=r=r~F,=r~T=~=T=r~ 
17.50 18:oo 18.50 19.oo 19.50 2o.oo 20.50 

bundance 
7000 

6000 

5000 

4000 

3000 

2000 

21.00 
Jon 194.00 (193.70 to 194.70): SL02672.D\data.ms 

I 10ooj 

fme-> oL-~-.~1-7,.5-0~~-.-18'.o_o,_,_,_~1~8.r1 5~0~~=T1=9F.o=or=~~=19~.5=0T=~r=r2=o.ro~o~~=T2=0F,5=0r=~~.2=1~:o=oT=r=r= 
bundfo'lf~j Jon 208.00 (207.70 to 208.70): SL02::::6;;:;7;:;:2-;.D;::-\d7a-cta-"'."-m'-'-s"-----=-=-c---~~----i 

I 6000! 

I 5ooo
1 

I 40ooj 

3000 

2000 

SERAS-017-DTM-011413_3 0298 



File :C:\msdchem\1\DATA\020212\SL02672.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 2012 17:18 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

!Abundance 
I I 

'I I 

: 

I 

105000 

100000 

I 
950ooj 

90000 

850001 

80000 

75000 

70000 

65000 

I 
600001 

55000j 

50000 

45000 

40000 

I 

:::::j 
25000 

20000 

150001 

10000 

Slick2 
Blank 
1200012-Blk1 
80 

SERAS-017-DTM-011413_3 

lon 198.00 (197.70 to 198.70): SL02672.D\data.ms (+) 

0299 



File :C:\msdchem\l\DATA\0202l2\SL02672.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

rbun-

1 60001 
' I 

5000 

4000 

3000 

Syslo 
2 Feb 20l2 l7:l8 using AcqMethod DROTPH05l6ll.M 
Slick2 

Blank 
l2000l2-Blkl 
80 

I on 198.00 (197. 70 to 198. 70): SL02672.D\data.ms 

I 

11

__ 2000• I 
1000 

~~~im~e~--~> __ 
0

_

1 

______ ~·1~9~1 5~o' ____ ~·2~0~~o~o_' ----~2~0~.5~0~~· ~·~·2~1~:o~o~·~·~·~·2~1~1 5~o~·~·~· 7·~22~-~oo~-----~~---~ fA.bundfmftr. I on 212.00 (211. 70 to 212. 70): SL02672.D\data.ms 

1 

6000 

5000 

4000 

3000 

1000 

40001 

3000 

2000 

SERAS-017-DTM-011413_3 

I 

22.50 23.00 

0300 



File :C:\msdchem\1\DATA\020212\SL02672.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 2012 17:18 
Slick2 

using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

ft\bundance 

I 1250
1 

. I 
1 1200

1 

• 

1150 

1100 

1050 

1000 

950 

900 

850 

800 

750 

700 

650 

600 

550 

500 

450 

i 
400J 

3501 

300 

250 

200 

150 

100 

Blank 
1200012-Blk1 
80 

SERAS-017-DTM-011413_3 

lon 192.00 (191.70 to 192.70): SL02672.D\data.ms (+) 

I 

,I 
II 

i 

0301 



File :C:\msdchem\l\DATA\0202l2\SL02672.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

bundance 

I 
6ooj 

5001 
I 

400 

300 
I 

200 

Syslo 
2 Feb 20l2 
slick2 

Blank 
l2000l2-Blkl 
80 

l7:l8 using AcqMethod DROTPH05l6ll.M 

lon 192.00 (191.70 to 192.70): SL02672.D\data.ms 

or,~-.-.-,~.-~--.-.-~-,-,-.-.-.-.-,-.-.-~-,-.-.-.~.-,-.-.-~-.-.-.-.-..-.-.-~ 

ime--> 19.50 
bundance 

6001 

500 

400 

300 

200 

100 

23.50 

I 
a~~~~~~~~~~~~~~~~-~~~~~~~~~~~~-, I 

ime--> 19.50 21.00 21.50 22.00 22.50 23.00 23.50 1 

400 

300 

SERAS-017-DTM-011413_3 0302 



File :C:\msdchem\l\DATA\0202l2\SL02672.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 20l2 l7:l8 using AcqMethod DROTPH05l6ll.M 

Mise Info 

Slick2 
Blank 
l2000l2-Blkl 

Vial Number: 80 

850 

800 

7501 

700 

650 

600 

550 

I 
500 

450 

4001 

3501 

300j 

I 
250j 

I 
200 

150 

SERAS-017 -DTM-011413 _3 

lon 230.00 (229.70 to 230.70): SL02672.0\data.ms (+) 

0303 



File :C:\msdchem\l\DATA\0202l2\SL02672.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 20l2 l7:l8 using AcqMethod DROTPH05l6ll.M 

Mise Info 

Slick2 
Blank 
l2000l2-Blkl 

Vial Number: 80 

Abundance 
I I 
I aooJ 

I "'I 
600 

500 

400 

I 300 

I 
I 

I 
200 

I 100 
I 

I 0 
frime--> 22.00 

bundance 

aool 

700 

600 

! 
I 

5001 

I 

'"I 
300j 

200 

SERAS-017-DTM-011413_3 

Jon 216.00 (215.70 to 216.70): SL02672.D\data.ms 

I 

27.00 27.50 

/, 

II ,I 
d 
II 
'I II I 

II 

0304 



File :C:\msdchem\l\DATA\0202l2\SL02672.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

r
bundance

1 

7000 

I 

I 

6500 

6000 

5500 

5000 

4500 

4000 

3500 

3000 

1500 

Syslo 
2 Feb 20l2 
Slick2 

Blank 
l2000l2-Blkl 
80 

SERAS-017 -DTM-011413 _ 3 

l7:l8 using AcqMethod DROTPH05l6ll.M 

lon 242.00 (241.70 to 242.70): SL02672.0\data.ms (+) 

0305 



File :C:\msdchem\1\DATA\020212\SL02672.D 
syslo Operator 

Acquired 
Instrument 
sample Name: 

2 Feb 2012 17:18 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

rbund;or;;:~j 
I 6500 

1 6000 

1 5500 

1 5000 

4500 

40001 

3500 

3000 

2500 

2000 

1500 

1000 

500 

Slick2 
Blank 
1200012-Blk1 
80 

lon 242.00 (241.70 to 242.70): SL02672.D\data.ms 

ime--> 25.00 25.20 25.40 25.60 25.80 26.00 26.20 26.40 26.60 26.80 27.00 27.20 27.40 27.60 27.80 28.00 28.20 28.40 28.60 28.80 
bundance lon 256.00 (255.70 to 256.70): SL02672.D\data.ms 

7000j 

6500 

6000 

5500 

5000 

45001 
4000l 

i 
35001 

3000 

2500 

2000] 

1500j 

1000 

SERAS-017-DTM-011413_3 0306 



MCDET.MAC 

! File : MCDET.MAC 
! J. Syslo MACRO for compiling methyl chrysene fingerprints in oil - 11/15/07 
on Liberty 

NAME MCDET 
format separated, ,,1 
EIC 24.8:29,242 
EIC 24.8:29,256 
r5 = x+y 
DRAW 2,r5 
macro "printwin2.mac",go 
remove printwin2 
remove Mcdet 
clear 
return 

SERAS-017-DTM-011413_3 0307 
Page 1 



File :C:\msdchem\1\DATA\020212\SL02672.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 2012 17:18 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

f\bundance 

I I 
. 7000 

6500 

5500 

5000 

4500 

3500 

3000 

2500j 

I 
2000j 

I 
15001 

I 
1000 

500 

Slick2 
Blank 
1200012 Blk1 
80 

SERAS-017 -DTM-011413 _ 3 

lon 242.00 (241.70 to 242.70): SL02672.D\data.ms (+) 
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Data Path 
Data File 
Acq On 
Operator 

mple 
sc 
s Vial 

Quant Time: 
Quant Method 
Quant Title 
QLast Update 
Response via 

Quantitation Report 

C:\msdchem\1\DATA\020212\ 
SL02674.D 

2 Feb 2012 19:53 
Syslo 
SERAS-017-0001 
30g to 1.0mL 
82 Sample Multiplier: 1 

(QT Reviewed) 

Feb 02 20:43:21 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 
Thu Dec 15 15:26:49 2011 
Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 18.713 188 363912 10.00 ug/mL 0.00 
5) d30-Tetradecane 13.548 66 124892 10.00 ug/mL 0.00 
6) d50-Tetracosane 23.793 66 142419 10.00 ug/mL 0.00 
8) d74-Hexatriacontane 34.653 66 117011 10.00 ug/mL 0.00 

System Monitoring Compounds 
2) d10-Anthracene {s} 18.840 188 585933 15.14 ug/mL 0.00 
Spiked Amount 20.000 Recovery 75.70%-
3) d14-o-Terphenyl {s} 19.742 244 278735 16.39 ug/mL 0.00 
Spiked Amount 20.000 Recovery 81.95% 
4) Sa-Androstane {s} 21.158 260 35980 17.39 ug/mL 0.00 
Spiked Amount 20.000 Recovery 86.95% 
7) d62-Triacontane {s} 28.172 66 245317 19.51 ug/mL 0.00 
Spiked Amount 20.000 Recovery 97.55% 

Target Compounds Qvalue 

= qualifier out of range (m) = manual integration (+) = signals summed 

OTPHO'SERAl$-'01~Mittt1~3_J.2: 09:24 2013 SLICK2 0310 Page: 1 



Da p 

Data F 
2:...cq On 

(!)Operator 
msample 
::t!Mis 
l;;ALS Vial 

I 
0 

C:\msdchem\1\DATA\020212\ 
SL02674.D 

2 Feb 2012 
Syslo 

19:53 

SERAS 017 0001 
30g to 1.0mL 
82 Sample Multiplier: 1 

~Quant Time: Feb 02 20:43:21 2012 
eQuant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
~Quant Title DRO/TPH ICAL + Surr. 05/16/11 
~QLast Update Thu Dec 15 15:26:49 2011 
~Response via Initial Calibration 
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9 
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I!! 
Q; 
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d) 

'4 

20000) l 
l 100000! ' l -
" bnec~ 0 ' ~ b~ '6.00' '~.00' ,·,·~a' ',~r,; ~'Q0;'6'00;~·.,..~oo~~-~..,_,~~ 3;~o~~~~~~-T-.o-~~~-'l-oo~-4-a-~~~Zo-~,-~1Q'c;' j 
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DROTPHO 161l.M Wed Jan 02 12:09:24 2013 SLICK2 

Page: 2 



File :C:\msdchem\1\DATA\020212\SL02674.D 
Operator 
Acquired 
Instrument 
Sample Name: 

Info 

300000 

150000 

1100000 

I 
1000000 

900000 
I 

aoooooj 
I 

?OOOOOj 

600000) 
I 

50~01 
400000 

300000 

Syslo 
2 Feb 2012 19:53 

Slick2 
SERAS-017-0001 
30g to 1.0mL 
82 

SERAS-017-DTM-011413_3 

using AcqMethod DROTPH05161l.M 

.ms(+) 

0312 



Area Percent Report 

Data Path 
Data File 
Acq On 

c 
ALS Vial 

C:\msdchem\1\DATA\020212\ 
SL02674.D 

2 Feb 2012 19:53 
Syslo 
SERAS-017-0001 
30g to l.OmL 
82 Sample Multiplier: 1 

Integration Parameters: Oilint.P 
Integrator: RTE 
Smoothing : ON Filtering: 5 
Sampling 1 
Start Thrs: 0.05 
Stop Thrs : 0.05 

Min Area: 0.5 % of largest Peak 
Max Peaks: 5 

Peak Location: TOP 

If leading or trailing edge < so prefer < Baseline drop else tangent > 
Peak separation: 3 

Method 
Title 

C:\msdchem\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 

Signal : EIC Ion 85.00 (84.70 to 85.70): SL02674.D\data.ms 

peak R.T. first max last PK peak corr. corr. % of 
# min scan scan scan TY height area % max. total 

------- ------- ------ -------
1 27.856 960 2997 5916 rM 33~4''t'.!9 36524299 100.00% 100.000% 

Sum of corrected areas: 36524299 

051611.M Wed Jan 02 12:12:08 2013 SLICK2 
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Macros used to generate fingerprint chromatograms for the Enbridge Oil samples. 

SERAS draft GC/MS SOP 1803 allows analytical characterizations and evaluation of petroleum oils for comparison purposes. 

Certain classes of source specific chemical compounds are targeted in this qualitative comparison; these target compounds are 

both unique descriptors of an oil and chemically resistant to environmental degradation. Spilled oil can be assessed in this way 

as being similar or different from potential source samples by direct visual comparison of specific extracted ion chromatograms 

(EIC). 

The SERAS method implements several unique techniques to present and assess the "fingerprints" that are far superior to 

comparing just individual fingerprints and determining whether fingerprints are similar or not. The method utilizes several 

different Visual Diagnostic Ratios (VDR) where two or more different compound class fingerprints are presented together 
"stacked" on top of each other, where the fingerprints are usually not normalized. When presented in this manner, the total 

fingerprint match can be assessed by comparing the peak to peak ratios as well as the total intensity (based on concentration of 

those compounds) of the fingerprints relative to each other. These Visual Diagnostic Ratios are generated by the GC/MS data 

system using customized macros; the selection of ions/compounds are usually dictated or driven by project specific conditions, 
or by the nature or identity of the spilled oil. 

Data Presentation & Direct Visual Comparison of Enbridge Oil Fingerprints (EIC): SERAS will generate only the 

relevant and appropriate selected EIC necessary to identifY, differentiate, or supply the conclusive evidence for the oil samples 
and reference oils. The number of possible fingerprints that can be presented using either the single classes of compounds, or 

by various combinations of "stacked" fingerprints is almost unlimited and not practical. The EIC of the suspected source oils 

were compared to appropriate EIC of the spilled oil. The following macros were written to process, extract and present key 
fingerprints and "stacked'' fingerprints to evaluate and compare the key VDR of the Enbridge Oil samples. 

The following macros were used to produce the conclusive VDR that were used to evaluate the oil fingerprints: 

• ENOfingFinal.mac: This macro ran the following 8 nested macros to produce VDR and fingerprints: 
o TICTPH.mac: Illustrates the VDR comparing the total ion chromatogram (TIC) relative to the Total 

Petroleum Hydrocarbon (TPH) fingerprint generated by macro TPHSERAS.mac. 
o TPH8583stacked.mac: A simple useful VDR that compares the ion 85 over ion 83 TPH non normalized 

fingerprints. Note that the 85 ion represents the saturated hydrocarbons while the 85 ion is representative of 
the cyclo- and naphthenic hydrocarbons. 

o TPHSERAS.mac: This macro extracts the signal for six ions (105, 83, 85, 113, 123, and 183) which cover 
the following: gasoline range organics (GRO) (105), naphthenes (83), saturated hydrocarbons (SHC) (113), 
isoprenoids (113 and 183) and bicyclic sesquiterpanes (123), and adds them together to form the TPH 
fingerprint of the sample. This combined 6 ion fingerprint is also used to quantitate TPH by GC/MS using 
draft SERAS SOP 1841, Routine Analysis of Total Petroleum Hydrocarbons (TPH) in Soil and Water by 
GC/MCJ-S!M. Most labs that attempt to quantitate TPH by GC/MS use just ion 85. 

o ENOTPHSEPN.mac: This is a similar macro to TPHSERAS.mac, but plots each of the 6 ElC's used for the 
combined TPH signal of TPHSERAS.mac. Currently, this presentation is being used to study the effects of 
biodegradation on each of the 6 separate signals (classes of compounds). 

o Hopster.mac: This is an example of a stacked set of fingerprints of ion 191 for terpanes and hopanes, over 
ion 217, steranes, biomarker compounds. 

o ParentPAH.mac: Shows the EIC's for just the individual non-alkylated PAH compounds for the entire 
sample. This extracts and prints a chromatogram for only the parent PAH 's; it essentially separates and 
shows approximately 20 priority pollutant PAH's that are present in the oil. 

o PAH1803N.mac: Illustrates all the alkylated PAH homologues in a stacked non-normalized format, and as 
one combined "fingerprint" for each class (alkyl-naphthalenes, methyl-chrysenes, etc). 

o MCDET.MAC: Compiles and shows the total methyl- and dimethyl-chrysene fingerprint bracketed by an 
internal standard as a reference. 

SERAS-017-DTM-011413_3 0314 



The following macro was used to provide a fingerprint to satisfy QC criteria listed in fingerprint method ASTM D-5739 : 

Standard Practice for Oil Spill Source Identification by Gas Chromatography and Positive Jon Electron Impact Low 

Resolution Mass Spectrometry 

o FireFIJ 7.mac: This shows two stacked fingerprints composed of the ion 85 graphic trace for alkanes and the ion 191 
hopane fingerprint. This presentation is primarily used to evaluate the CG-117 reference oil that is analyzed at the 
beginning and end of a 12 hour sequence, but has useful applications for unknown site oils. 

As stated previously, the number of combinations and construction of the stacked VDR are limitless, but the difficulty and 

challenge is to identify and determine the essential and unique fingerprints, or combination of stacked fingerprints that will aid 
in establishing the identity of petroleum products and comparing the key fingerprints of a suspected source with samples. 

SERAS-017-DTM-011413_3 0315 



ENOfingFINAL.mac 
File : ENOfingFinal.MAC 
J. Syslo MACRO for printing select fingerprints for Enbridge Oil, 01/09/2012 

name ENOfingFinal 

TIC 
draw 2,x 

macro "TICTPH.mac",go 
remove TICTPH 
macro "TPH8583Stacked.mac",go 
remove TPH8583Stacked 

macro "TPHSERAS.mac",go 
remove TPHSERAS 

macro "ENOTPHSEPN.mac",go 
remove ENOTHPSEPN 

macro "HOPSTER.mac",go 
remove HOPSTER 

macro "ParentPAH.mac",go 
remove PARENTPAH 

macro "PAH1803N.mac",go 
remove pah1803n 

macro "McDet.mac",go 
remove McDet 

remove ENOfingFinal 
clear 
return 

SERAS-017-DTM-011413_3 Page 1 
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TICTPH.MAC 

! File : TICTPH.MAC 
! J. Syslo MACRO for presenting TIC vs. TPH as 85 & 83 
! Normalized 
NAME TICTPH 
format separated,,,! 
EIC 4.5:55,85 
EIC 4.5:55,83 
r5=X+Y 
TIC 3:55 
exchange r5,x 
exchange r5,y 
merge 
draw 2,x 
macro "printwin2",go 
remove printwin2 
tic 4.5:55 
exchange x,rO 
clear 
draw 2,r0 
remove ticTPH 
return 

SERAS-017-DTM-011413_3 
Page 1 
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File :C:\msdchem\1\DATA\020212\SL02674.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

r
bundancej 

11000001 

I 1000000
1 

I 

I 
I 

: 

I 
I 
I 

I 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

100000 

ime--> 
bundance 

I 
260000 

240000 

220000' 

200000 

1800001 

160000 

140000 

1200001 

100000 

80000 

60000 

400ooj 

200001 

~ime--> ' 5.00 

syslo 
2 Feb 2012 19:53 using AcqMethod DROTPH051611.M 
Slick2 

SERAS 017-0001 
30g to 1.0mL 
82 

TIC: SL02674.0\data.ms 

' 20.00 25.00 30.00 35.00 40.00 
ton 85.00 (84.70 to 85.70): SL02674.0\data.ms (+) 

I 

I ' I ' 

~ 
., .. ,.~ .. 

10.00 30.00 35.00 40.00 

45.00 

I 

45.00 

SERAS-017-DTM-011413_3 0318 
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TPH8583stacked.MAC 

! File : TPH8583stacked.MAC 
! J. Syslo MACRO for presenting 85 over the 83 fingerprint- Not Normalized. 
Can determine 
! early bildegradation by loss of ion 85 saturated hydrocarbons. Simple 
degradation will 
! quickly earase the SHC's, yet leav the ion 83 fingerprint unchanged. JS 

! Not Normalized 
NAME TPH8583stacked 
format separated, ,,0 
EIC 4.5:55,85 
EIC 4.5:55,83 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
exchange x,rO 
clear 
draw 2,r0 
remove TPH8583stacked 
return 

SERAS-017-DTM-011413_3 Page 1 
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File :C:\msdchem\1\DATA\020212\SL02674.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 2012 
Slick2 

19:53 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

2000001 

180000 

160000 

140000 

120000 

100000 

80000 

60000 

40000 

200000 

180000 

160000 

140000 
I 

12ooooj 

1oooooj 

80000 

60000 

40000 

SERAS-017-0001 
30g to l.OmL 
82 

I 

10.00 

SERAS-017-DTM-011413_3 

ton 85.00 (84.70 to 85.70): SL02674.D\data.ms 

0320 

50.00 



TPHSERAS.mac 
File : TPHSERAS.mac 
J. Syslo MACRO for sum of GRO (105) & DRO (85+83+113+123+183) TPH 
For total GRO & DRO +UCM TPH quanted as total fingerprint 

*** New way to do TPH with 6 ions not just 83 + 85**** 
*** Developed October 2009 for DRO in water PT sample by J. Syslo**** 

Plots NOT normalized 
integratable in window 2 

! This will automatically print the fingerprint, then after macro runs, show TPH 
over TIC onscreen 

NAME TPHSERAS 
format separated, ,,0 
EIC 4:55,105 
EIC 4:55,123 
r6=X+Y 
eic 4:55,113 
eic 4:55,183 
r7=X+Y 
eic 4:55,85 
eic 4:55,83 
r8=X+Y 
r4=r6+r7+r8 
exchange r4,r0 
DRAW 2,r0 
macro "printwin2.mac",go 
!emove printwin2 
TIC 4:55 
draw 1,x 
remove TPHSERAS 
clear 
return 

SERAS-017-DTM-011413_3 0321 
Page 1 



File :C:\msdchem\1\DATA\020212\SL02674.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 2012 19:53 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

320000 

300000 

280000 

260000 

240000 

220000 

200000 

180000 

160000 

140000 

120000 

100000 

80000 

60000 

Slick2 
SERAS-017-0001 
30g to 1.0mL 
82 

lon 85.00 (84.70 to 85.70): SL02674.0\data.ms (+} 
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45.00 
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ENOTPHsepn.mac 

! File : ENOTPHsepn.mac 
! J. Syslo MACRO for presenting TPH as separate 85 + 113 + 83 + 123 + 183 + 193 
signals 

! normalized and stacked for Enbridge Oil - left ion 105 out (formaldehyde 
peaks) 

NAME enoTPHsepn 
format separated,, ,1 
EIC 4.5:55,85 
eic 4.5:55,113 
merge 
EIC 4.5:55,83 
merge 
EIC 4.5:55,123 
merge 
EIC 4.5:55,183 
merge 
EIC 4.5:55,193 
merge 
! EIC 4.5:55,105 
! merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
remove ENOTPHsepn 
clear 
return 

SERAS-017-DTM-011413_3 0323 
Page 1 



File :C:\msdchem\1\DATA\020212\SL02674.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 2012 19:53 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

pi.bundance 
1 2000001 

I . 
i 

100000 

I 60000 

I 
I 40000 

20000 

Time--> 5.00 
Abundance 

500J 

I ' ' 
Time--> 5.00 
Abu~ 

40000 

20000 

6000 

4000 

Slick2 
SERAS-017-0001 
30g to 1.0mL 
82 

I 

lon 85.00 (84.70 to 85.70): SL02674.D\data.ms 

10.00 15.00 20.00 25.00 30.00 35.00 40.00 
lon 113.00 (112.70 to 113.70): SL02674.0\data.ms 

I 

I j J I 
10.00 15

1

00 20.00 25~00 30.00 35.00 40~00 
lon 83.00 (82.70 to 83.70): SL02674.D\data.ms 

' 
~Li"ll%~ 

I I I I ' ' I ' I 'I ' ' ' I ' ' ' I I ' 

10.00 15.00 20.00 25.00 30.00 35.00 40.00 
lon 123.00 (122.70 to 123.70): SL02674.0\data.ms 

lon 183.00 (182.70 to 183.70): SL02674.0\data.ms 
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' I 

I 

45.00 

45.00 

' I ' 
45.00 

45.00 
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50.00 
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i 
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HopSter.MAC 
File : HopSter.MAC 
J. Syslo MACRO for hopane fingerprint from November 2007 program: 

! for displaying both Hopane and Steranes on one page: normalized chromatogram 
! using it on Slick2 now 8/18/09 J. Syslo 

NAME HOPSTER 
format separated,,,1 
EIC 25:40,191 
EIC 25:40,217 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
tic 4:50 
exchange x,rO 
draw 2,r0 
remove hopster 
clear 
return 
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File :C:\msdchem\1\DATA\020212\SL02674.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 2012 19:53 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

~bundance 

I 240001 
I 

220001 

200ooj 

18000 

16000 

14000 

12000 

10000 

8000 

4000 

ime--> 25.00 
bundance 

350001 

30000 

25000 

20000 

15000 

[ime--> 25.00 26.00 

Slick2 
SERAS-017-0001 
30g to 1.0mL 
82 

lon 191.00 (190.70 to 191.70): SL02674.D\data.ms 

27.00 28.00 3o.oo 31.oo 32.oo 33:oo 34.oo 35.oo 36:oo 

SERAS-017-DTM-011413_3 

I 

37.00 38.00 
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ParentPAH.MAC 
File : ParentPAH.mac 
J. Syslo MACRO to show just the parent PAH's - 10 ions, 01/12/2012 
non-normalized data - all chromatograms added & automatically prints. 

NAME ParentPAH 
format separated,,,O 
EIC 10:35,128 
EXCHANGE X,R5 
EIC 10:35,152 
pap=x+r5 
EIC 10:35,154 
pap=x+pap 
EIC 10:35,166 
pap=x+pap 
EIC 10:35,178 
pap=x+pap 
EIC 10:35,202 
pap=x+pap 
EIC 10:35,228 
pap=x+pap 
EIC 10:35,252 
pap= X+ pap 
EIC 10:35,276 
pap= X+ pap 
EIC 10:35,278 
pap=x+pap 
X= pap 
exchange x,rO 
DRAW 2, rO 

macro "printwin2",go 
remove printwin2 

remove parentpah 
clear 
return 
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File :C:\msdchem\1\DATA\020212\SL02674.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 2012 19:53 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

1050000 

1000000 

950000 

9000001 

850000 

800000, 
I 

750000 

700000 

650000 

600000 

550000 

500000 

450000 

400000 

350000, 

I 
300000 

250000 

200000 

150000 

Slick2 
SERAS-017-0001 
30g to 1.0mL 
82 

lon 128.00 (127.70 to 128.70): SL02674.D\data.ms (+) 

100000 I I ~ 

I ~0~~: ·~~~~~~~~~~.~I~~~~J~~~~~~,~~~ ~~~ ~~~~~~~ ~~~,'~~~~~ ~u~~~~~-~~~~-
~ime--> 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 
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PAH1803N.mac 
File : PAH1803N.MAC 
J. Syslo MACRO for illustrating all PAH homologues: 4/10/08 
Separate fingerprints are not Normalized 
Combined fingerprints are not normalized. 

NAME PAH1803N 
format separated, ,,0 
! methyl-naphthalenes 

macro "MNSCO.mac",go 
macro "MNS.mac",go 

methyl-fluoranthenes 
macro "Flco.mac",go 
macro "FL. mac" ,go 

methyl-dibenzothiophenes (Sulful fingerprint) 
macro "SS216co.mac",go 
macro "ss216.mac",go 

!methyl-phenanthrenes 
macro "PAco.mac",go 
macro "PA.mac",go 

methyl-fluoranthene/pyrenes 
macro "FPco.mac",go 
macro "FP.mac",go 

methyl-chrysenes 
macro "MCco.mac",go 
macro "mc.mac",go 

! REMOVE PAH1803N 
TIC 3:55 
exchange x,rO 
draw 2,r0 
remove pah1803N 
clear ' 
return 

SERAS-017-DTM-011413_3 
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File Operator :C:\msdchem\1 Acquired : Syslo \DATA\020212 
Instrument ' 2 Feb 2012 \SL02674.D 

Sample . Slick2 19:53 
Mi Name· SERAS sc Inf · 017 
Vial Numbo : 30g to -0001 er: g

2 
1 · OmL 

using AcqMeth od DRO 

bundance lon 184 00 (1 . 83.70 to 184 70)· . . SL02674.D\data .ms (+) 
I 

17000 

16000 
I 

10000. 
I 

9000 

8000 

7000 

60001 

·~, 

40001. 

I 

SERAS-017 -DTM-011413-3 

TPH051611 .M 

I 

0330 



:C:\msdchem\1\DATA\020212\SL02674.D 
syslo 

File 
Operator 
Acquired 2 Feb 2012 19:53 using AcqMethod DROTPH051611.M 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

~bundance 

i 
15000 

10000 

Slick2 
SERAS-017-0001 
30g to 1.0mL 
82 

Jon 142.00 (141 .70 to 142.70): SL02674.0\data.ms 

,~, 
Time--> 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50 
~bundance Jon 156.00 (155.70 to 156.70): SL02674.0\data.ms 

15000 

10000 

' I ' 
17.00 17.50 18.00 

5000 i h ~ 

01--r--r\ ~I ~I ~~~~U..-'=f=4lrv~~' I .J'-i=T=1 ~. ~~~~~. 
Time--> 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00 17.50 18.00 

I 
Abundance Jon 170.00 (169.70 to 170.70): SL02674.0\data.ms 

15000 

10000 

~JLt\_;_~~~ 'l 11 f'''~l''·'l''''l''',''''l~ 

5000 

I 
I 

ol ' I I I I ' ' ime--> 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00 17.50 18.00 
bundance Jon 184.00 (183.70 to 184.70): SL02674.0\data.ms 

I 
15000 

10000 

5000 

0 
' ' ' ime--> 13.00 13.50 14.00 16.50 

~~lJ, 
doo d5o 18:oo_~ 16.00 
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File :C:\msdchem\1\DATA\020212\SL02674.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 2012 19:53 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

250001 

240001 

l 
230001 

220001 
21 oool 

20000 

19000 

180001 

170001 

I 

160001 

15000 

140001 

13000 

12000 

11000 

10000 

9oooj 

8000 

7000 

I 
6000; 

5000 

4000 

3000 

Slick2 
SERAS-017-0001 
30g to 1.0mL 
82 

lon 180.00 (179.70 to 180.70): SL02674.D\data.ms (+) 

SERAS-017-DTM-011413_3 0332 



File :C:\msdchem\1\DATA\020212\SL02674.D 
Syslo Operator 

Acquired 
Instrument 
sample Name: 

2 Feb 2012 19:53 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

r
bundance 

10000 

8000 

6000 

4000 

I 
2000j 

Slick2 
SERAS-017-0001 
30g to 1.0mL 
82 

lon 180.00 (179.70 to 180.70): SL02674.D\data.ms 

L 
0~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

ime--> 17.00 
bundance 

10000 

8000 

I 
6000 

4000 

20001 

17.50 18.00 18.50 19.00 19.50 20.00 20.50 21.00 
lon 194.00 (193.70 to 194.70): SL02674.D\data.ms 

\ 

0+-----! ~~--r--r--r--~-~~~~....-.,-,--....--.~~ 
ime--> 17.00 
bundance 

10000] 
I 

I 
I 

8000' 

6000 

4000 

2000 

20.50 21.00 

~ 

/' 

~~M 
0~~~~.-~,!-.~~~~~~~~,. ~--.-~,-~~~-,~~-r~,,,~-.~_,-.,~.-,-~,-~ 

ime--> 17.00 17.50 18.00 18.50 20.00 20.50 21.00 

SERAS-017-DTM-011413_3 0333 
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File :C:\msdchem\1\DATA\020212\SL02674.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 2012 19:53 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 
I 

130000] 

1250001 

1200001 

115000 

110000 

105000 

100000 

950001 

90000 

85000 

80000 

75000 

70000 

650001 

60000 

55000 

50000 

45000 

40000 

35000 

30000 

250ooj 

20000 

15000 

10000 

5000 

ime--> 

Slick2 
SERAS-017-0001 
30g to 1.0mL 
82 

lon 198.00 (197.70 to 198.70): SL02674.D\data.ms (+) 

SERAS-017-DTM-011413_3 0334 



File 
Operator 
Acquired 
Instrument 

:C:\msdchem\l\DATA\020212\SL02674.D 

Sample Name: 
Mise Info 
Vial Number: 

~bundance 

15000 

ime--> 
bundance 

I 
25000 

20000 

150001 

10000 

50001 

syslo 
2 Feb 2012 19:53 
Slick2 

SERAS-017-0001 
30g to 1.0mL 
82 

using AcqMethod DROTPH051611.M 

lon 198.00 (197.70 to 198.70): SL02674.D\data.ms 

,I 

jl 

II 

I I ! I ! I 

20.50 21.00 21.50 22.00 22.50 23.00 
lon 212.00 (211.70 to 212.70): SL02674.D\-:d-':at:.:::a=-::.m.::.s __ __:='-"----=='------l 

J ' I ' I I I I I 

ime--> 
rbundance 

! 25000! 
I I I 200ooJ 

I 
15000 

19.50 20.00 20.50 21.00 21.50 22.00 
lon 226.00 (225.70 to 226.70): SL02674.D\data.ms 

SERAS-017-DTM-011413_3 0335 



:C:\msdchem\1\DATA\020212\SL02674.D 
syslo 

File 
Operator 
Acquired 
Instrument 

2 Feb 2012 19:53 using AcqMethod DROTPH051611.M 

Sample Name: 
Mise Info 
Vial Number: 

Slick2 
SERAS-017-0001 
30g to 1.0mL 
82 

Fbundance
1 

1050001 

lon 192.00 (191.70 to 192.70): SL02674.D\data.ms (+) 

1000001 

950001 

9ooooj 

I 
85000j 

80000 

75000 

70000 

650001 

600001 

55oooj 
i 

500001 

45000j 

400001 I, 
35oooj I 

' I I i 
3ooool I ~ 
250001 J 
20000f 

15000 

10000 

5000 

I o 
!rime--> 19,50 2000 20.50 

SERAS-017-DTM-011413_3 

21.50 
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:C:\msdchem\l\DATA\0202l2\SL02674.D 
Syslo 

File 
Operator 
Acquired 
Instrument 

2 Feb 20l2 l9:53 using AcqMethod DROTPH05l6ll.M 

Sample Name: 
Mise Info 
Vial Number: 

Vi.bundance 

100000 

80000 

600001 

40000 

20000 

Slick2 
SERAS-Ol7-000l 
30g to l.OmL 
82 

lon 192.00 (191.70 to 192.70): SL02674.0\data.ms 

loo 206.00 {205.70 to 206.70)' SL02674.Did•"·m' I 

60000 

40000 

I
I 200000' ~. N ~\ ~ 

AJvv ~V0VvJ 
~ime--> 19t-:5~o,.......,,..c~'""f,"""'T•2=0r1 o~or' =.==r==r2=o=r:5=~o;:=::~~2'::::1'T.o!._o_;:, :.._,.., ~ • .,,-21,15_0_;., ::::=<--, ~. ;_,;:::22=:;.::::oo~::;:::=:;:::::;=:22:::;.r=50::::;:::::::;:::::;::::::::::;::2:c:3;=.o::;o;=::=;:::::=;::::::;::2==3;=. 5::;0;:=;::::::;:::::;::::::: 

bundance lon 220.00 (219.70 to 220.70): SL02674.0\data.ms 

1 1000001 

I 800oo· 

I 60000 

40000 

SERAS-017-DTM-011413_3 0337 



File :C:\msdchem\1\DATA\020212\SL02674.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 2012 19:53 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

~bundance, 

I 1600001 

I 

I :::::: 
I 13oooo 

I 

110000 

100000 

800001 

700001 

600001 

500001 

40000 

300001 

Slick2 
SERAS-017-0001 
30g to 1.0mL 
82 

len 230.00 (229.70 to 230.70): SL02674.D\data.ms (+) 

SERAS-017-DTM-011413_3 0338 



I 

I 

I 
I 

I 
I 

I 

I 

I 
I 

File :C:\msdchem\1\DATA\020212\SL02674.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

r
bundance, 

1600001 

I I 
I 140000 

120000 

100000 

80000 

60000 

40000 

20000 

syslo 
2 Feb 2012 19:53 using AcqMethod DROTPH051611.M 
Slick2 

SERAS 017-0001 
30g to 1. OmL 
82 

lon 216.00 (215.70 to 216.70): SL02674.D\data.ms 

o~~TT~~~~~~~~~~~~~~~~~~~~~~~~~=rrrrr~~ 
ime--> 22.00 
bundance 

160000 

140000 

1200001 

1000001 

aooooj 
I 

600001 

40000 

200001 

o, I ' ' ' ' I ' ' ' ' I ' ' ' . . 
[!lme--> 22.00 22.50 23.00 23.50 24.00 24.50 25.00 25.50 26.00 26.50 27.00 27.50 

SERAS-017 -DTM-011413 _ 3 0339 



File :C:\msdchem\1\DATA\020212\SL02674.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 2012 19:53 using AcqMethod DROTPH051611.M 
Slick2 

SERAS-017-0001 
Mise Info 
Vial Number: 

r
, bundance 

95000 

I 9ooooj 
I I 

85000 

80000 

75000 

70000 

65000 

60000 

55000 

500001 

45000 

40000 

35000 

30000 

I 
250001 

20000 

30g to l.OmL 
82 

I 
15oooj \ ~~ 

10000, ~ I I 1
1 

''''WLJ V\j 

SERAS-017-DTM-011413_3 

lon 242.00 (241.70 to 242.70): SL02674.D\data.ms {+) 

0340 



:C:\msdchem\1\DATA\020212\SL02674.D 
syslo 

File 
Operator 
Acquired 
Instrument 

2 Feb 2012 19:53 using AcqMethod DROTPH051611.M 

Sample Name: 
Mise Info 
Vial Number: 

!Abundance 

I 
900001 

800001 

70000 

60000 

I 
50000 

40000 

20000 

Slick2 
SERAS-017-0001 
30g to 1.0mL 
82 

lon 242.00 (241.70 to 242.70): SL02674.D\data.ms 

30000 f 

limo~::~~o ~oo 2620 26.40 26.60 2680 2100 21.20 2740 27.60 27.80 2800 28.20 28.40 28.60 28.80 
bundance lon 256.00 (255.70 to 256.70): SL02674.D\data.ms 

90000 

80000 

70000 

60000 

50000 

400001 

30000 1 

20000 

SERAS-017 -DTM-011413 _ 3 0341 



MCDET.MAC 

! File : MCDET.MAC 
! J. Syslo MACRO for compiling methyl chrysene fingerprints in oil - 11/15/07 
on Liberty 

NAME MCDET 
format separated,,,1 
EIC 24.8:29,242 
EIC 24.8:29,256 
r5 = X+Y 
DRAW 2,r5 
macro "printwin2.mac",go 
remove printwin2 
remove Mcdet 
clear 
return 

SERAS-017-DTM-011413_3 Page 1 
0342 



File :C:\msdchem\1\DATA\020212\SL02674.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

2 Feb 2012 19:53 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

Slick2 
SERAS-017 0001 
30g to l.OmL 
82 

rbundance, lon 242.00 (241.70 to 242.70): SL02674.D\data.ms (+) 

1 95oooj 

I I 
I 9oooo1 

I 850001 

I 
eoooo1 

75000 

700001 

65000 

600001 

55000 

50000 

45000 

30000 

SERAS-0 17 -DTM-011413 _ 3 

I 

I I 

I I 
I II 
II ~ II! 

I I 

ill II 
Ill~ II 

r 
0343 



Logbook# SERAS-1-0121 

Page 84 

SERAS, GC/MS Injection Log 
£~ GC/MS System: "SLICK II" SIN#'s USI0915004/US90432092 1>itTfRifh' Jf 

Project Name: " fttD"e (J, I Method File: DFTPP/ " /f) 
WorkAsslgn.#: ~ ... 0!7 1 1 lnj. Volume: 

nalysWO.te: 2. {t,rfll Analyst: 

FILE 1D AMPLE ID COMMENTS 

Comment 

Calibration Check 
Internal Standard 

6 

Reviewed By: ~ t( ~ ) ,I f ,h Date Checked: 

~JI N,~ fv" · (-.r --{"('A- -'L+ e-t1,,)-~ 
17-DTM-011413_3 Pt "1 ef I (i~ I"(;,_./ 0344 



Sequence Name: 
Comment: 

Operator: 
Data Path: 

Instrument Control 
Data Analysis 

rument Control 
a Analysis 

C:\msdchem\1\sequence\021512.s 
Enbridge Oil 
Syslo 
C:\MSDCHEM\1\DATA\021512\ 

Pre-Seq Cmd: 
Pre-seq Cmd: 

Post-Seq Cmd: 
Post-Seq Cmd: 

Method Sections To Run 
(X) Full Method 

On A Barcode Mismatch 
(X) Inject Anyway 

( ) Reprocessing Only ( ) Don't Inject 

Line 
1) sample 
2) Sample 

Datafile 
Method 

3) sample 
Datafile 
Method 

4) sample 
Datafile 
Method 

99 
71 

82 

83 

sample Name/Mise Info 
SL02826 DFT8270D 50 DFTPP 
1.0k TPH CCV 
SL02827 
DROTPH051611 
soil Blank 
SL02828 
DROTPH051611 
SERAS-017-0001 
SL02829 
DROTPH051611 

LassERA~~~DTM~~4f~-~ 02 12:53:1 2013 0345 1 



Injection Log 

)ata Directory: C:\msdchem\1\DATA\021512\ 

leName 

2826.D 
50 DFTPP 

2) SL02827.D 
l.Ok TPH CCV 

3) SL02828.D 
Soil Blank 

;t) SL02829.D 
SERAS-017-0002 

Miscinfo 

RUK0084 

RVB0003 

1200024-Blk1 

30g to 1. OmL 

SERAS-017-DTM-011413_3 

Vial Multiplier Injection Time 

99 1.000 15 Feb 2012 12:20 

71 1.000 15 Feb 2012 12:42 

82 1.000 15 Feb 2012 13:43 

83 1.000 15 Feb 2012 14:27 

0346 



'une File 
:une Time 

GC/MS QA-QC Check Report: 02/15/12 

C:\msdchem\l\DATA\021512\SL02826.D 
15 Feb 2012 12:20 

Calibration File : C:\msdchem\l\DATA\021512\SL02827.D 

~ile Sample Surrogate Recovery % Internal Standard Responses 
========================================================================= 
)L02827 .D 

1. Ok TPH C 

>L02828 .D 
Soil Blank 

3L0282 9. D 
SERAS-017-

51* 55* 59* 57* 
162003 

56* 61* 66* 72* 
106564 

58* 62* 65* 70* 
130132 

Created: Thu Jan 10 09:40:17 2013 Slick2 

602225 179024 220786 

455645 139126 159054 

419430 12 9686 144537 

SERAS-017-DTM-011413_3 0347 



Macros used to generate fingerprint chromatograms for the En bridge Oil samples. 

SERAS draft GC/MS SOP 1803 allows analytical characterizations and evaluation of petroleum oils for comparison purposes. 

Certain classes of source specific chemical compounds are targeted in this qualitative comparison; these target compounds are 

both unique descriptors of an oil and chemically resistant to environmental degradation. Spilled oil can be assessed in this way 

as being similar or different from potential source samples by direct visual comparison of specific extracted ion chromatograms 

(EIC). 

The SERAS method implements several unique techniques to present and assess the "fingerprints" that are far superior to 

comparing just individual fingerprints and determining whether fingerprints are similar or not. The method utilizes several 

different Visual Diagnostic Ratios (VDR) where two or more different compound class fingerprints are presented together 

"stacked" on top of each other, where the fingerprints are usually not normalized. When presented in this manner, the total 

fingerprint match can be assessed by comparing the peak to peak ratios as well as the total intensity (based on concentration of 

those compounds) of the fingerprints relative to each other. These Visual Diagnostic Ratios are generated by the GC/MS data 

system using customized macros; the selection of ions/compounds are usually dictated or driven by project specific conditions, 

or by the nature or identity of the spilled oil. 

Data Presentation & Direct Visual Comparison of Enbridge Oil Fingerprints (EIC): SERAS will generate only the 
relevant and appropriate selected EIC necessary to identity, differentiate, or supply the conclusive evidence for the oil samples 

and reference oils. The number of possible fingerprints that can be presented using either the single classes of compounds, or 

by various combinations of "stacked" fingerprints is almost unlimited and not practical. The EIC of the suspected source oils 

were compared to appropriate EIC of the spilled oil. The following macros were written to process, extract and present key 

fingerprints and ''stacked" fingerprints to evaluate and compare the key VDR of the Enbridge Oil samples. 

The following macros were used to produce the conclusive VDR that were used to evaluate the oil fingerprints: 

• ENOfingFinal.mac: This macro ran the following 8 nested macros to produce VDR and fingerprints: 
o TICTPH.mac: Illustrates the VDR comparing the total ion chromatogram (TIC) relative to the Total 

Petroleum Hydrocarbon (TPH) fingerprint generated by macro TPHSERAS.mac. 
o TPH8583stacked.mac: A simple useful VDR that compares the ion 85 over ion 83 TPH non normalized 

fingerprints. Note that the 85 ion represents the saturated hydrocarbons while the 85 ion is representative of 
the cyclo- and naphthenic hydrocarbons. 

o TPHSERAS.mac: This macro extracts the signal for six ions (105, 83, 85, 113, 123, and 183) which cover 
the following: gasoline range organics (GRO) (I 05), naphthenes (83), saturated hydrocarbons (SHC) ( 113), 
isoprenoids (113 and 183) and bicyclic sesquiterpanes (123), and adds them together to form the TPH 
fingerprint of the sample. This combined 6 ion fingerprint is also used to quantitate TPH by GC/MS using 
draft SERAS SOP 1841, Routine Analysis of Total Petroleum Hydrocarbons (TPH) in Soil and Water by 
GCIMS-S!M. Most labs that attempt to quantitate TPH by GC/MS use just ion 85. 

o ENOTPHSEPN.mac: This is a similar macro to TPHSERAS.mac, but plots each of the 6 EIC's used for the 
combined TPH signal of TPHSERAS.mac. Currently, this presentation is being used to study the effects of 
biodegradation on each of the 6 separate signals (classes of compounds). 

o Hopster.mac: This is an example of a stacked set of fingerprints of ion 191 for terpanes and hopanes, over 
ion 217, steranes, biomarker compounds. 

o ParentPAH.mac: Shows the EIC's for just the individual non-alkylated PAH compounds for the entire 
sample. This extracts and prints a chromatogram for only the parent PAH's; it essentially separates and 
shows approximately 20 priority pollutant PAH's that are present in the oil. 

o PAH1803N.mac: Illustrates all the alkylated PAH homologues in a stacked non-normalized format, and as 
one combined "fingerprint" for each class (alkyl-naphthalenes, methyl-chrysenes, etc). 

o MCDET.MAC: Compiles and shows the total methyl- and dimethyl-chrysene fingerprint bracketed by an 
internal standard as a reference. 

SERAS-017-DTM-011413_3 0348 



The following macro was used to provide a fingerprint to satisfy QC criteria listed in fingerprint method ASTM D-5739 : 

Standard Practice for Oil Spill Source Identification by Gas Chromatography and Positive Jon Electron Impact Low 

Resolution Mass Spectrometry 

o FireF117.mac: This shows two stacked fingerprints composed of the ion 85 graphic trace for alkanes and the ion 191 
hopane fingerprint. This presentation is primarily used to evaluate the CG-117 reference oil that is analyzed at the 
beginning and end of a 12 hour sequence, but has useful applications for unknown site oils. 

As stated previously. the number of combinations and construction of the stacked VDR are limitless, but the difficulty and 
challenge is to identify and determine the essential and unique fingerprints, or combination of stacked fingerprints that will aid 

in establishing the identity of petroleum products and comparing the key fingerprints of a suspected source with samples. 

SERAS-017-DTM-011413_3 0349 



5975 
Wed Feb 15 12:13:01 2012 Instrument: Slick2 

US90432092 c: \ msdchem \1 59 7 5'\_Xt ~ne . u---,------------r-------------
Mass 69.00 Mass 219.00 Mass 502.00 
Ab 100272 Ab 73200 Ab 2171 
Pw50 0.59 Pw50 0.60 Pw50 0.65 

66 71 216 221 500 505 

Ion Pol Pos MassGain -629 
MassOffs -37 

Emission 34.6 AmuGain 1857 
EIEnrgy 69.9 AmuOffs 123.31 
Filament 1 Wid219 -0.018 

DC Pol Pos 
Repeller 25.43 
IonFcus 80.7 HEDEnab On 
EntLens 0.0 EMVolts 1553 
EntOffs Var 

samples 8 
PFTBA Open Averages 5 

Stepsize 0.10 

Temperatures and Pressures: 
MS Source 280 TurboSpd 100 
MS Quad 190 HiVac 1.65e05 

Scan: 10.00 701.00 Samples: 8 Thresh: 100 Step: 0.10 
52 peaks Base: 69.00 Abundance: 98008 

100 

80 

60 

40 

20 

I il 0 ~~~--Lr~~~~~~~-,-Y--,-.L-,-,--,-,-,-,--,~-,-,--,~-,-,--,-,-,-,--.~~,-, 

100 

Mass 
69.00 

219.00 
502.00 

Air/Water Check: H20-0.14% N2-2.15% 02-0.69% C02-0.00% N2/H20-1517.27% 

Ramp Criteria: 
Ion Focus Maximum 
Repeller Maximum 

110 
35 

volts using ion 
volts using ion 

MassGain Values(Samples): -619(3) -608 (2) 

TARGET MASS: 50 69 131 
------ -----

f t 23 3.3 
ffset: 8 4 

. 0 45 0 

Ac tsi!RA~:.u'l' -~.:o9:1.l13~3 0.7 52.3 

502; EM Gain 
502; Gain Factor 

16016 
0.16 

-591 (1) -551 (0) -464 (FS) 

219 414 502 1050 
----- ----- -----

123 3 123.3 123 3 123 3 
. 5 8 4.8 

3 . 2.0 
70.4 3.7 03~ 



Data Path 
Data File 
Acq On 
Operator 

mple 
isc 

S Vial 

DFTPP - 8270D 

C:\msdchem\1\DATA\021512\ 
SL02826.D 
15 Feb 2012 
syslo 
50 DFTPP 
RUK0084 

12:20 

99 sample Multiplier: 1 

Integration File: rteint.p 

Method 
Title 
Last Update 

1\bundance 
I 6ooooo 

500000 

400000 

300000 

200000 

100000 

C:\MSDCHEM\1\METHODS\DFT8270D.M 
DFTPP Method with 8270D criteria: 

: Thu Jan 26 14:45:44 '2012 

TIC: SL02826.D\data.ms 

8/20/10 

o~rM~~~~~~~~~~rn~~~~Tr~~~~~~!T~~~~~~~~~~~rnTr~ 

!Time--> 5.00 5.20 5.40 5.60 5.so 6.oo s.Zo 6.40 6.6o 6.so 1.00 7.zo 7.4o 1.6o 7.so · 8.oo 8.Zo 8.4o 8.eo 8.80 
f'\bundance Scan 1398 (6.934 min): SL02826.D\data.ms (-1386) (-) 

19 .9 
20000 

442.0 

15000 
255.0 

10000 
51.0 

77.0 

I 

127.0 

275.0 

,n/z--> 

Spectrum Information: Scan 1398 

I Target Rel. to I Lower I Upper Rel. Raw Result 
I Mass Mass I Limit% I Limit% Abn% Abn Pass/Fail 
- -------- ----- - ----------- - ------ --------------------
I 51 198 10 80 34.6 7431 PASS 

I 68 69 ._o.oo 2 1.6 152 PASS 

I 69 198 0.00 100 43.6 9368 PASS 

I 70 69 0.00 2 0.0 0 PASS 

I 127 198 10 80 49.8 10705 PASS 

I 197 198 0.00 2 0.0 0 PASS 

I 198 198 100 100 100.0 21480 PASS 

I 199 198 5 9 6.6 1418 PASS 

I 275 198 10 60 27.9 5996 PASS 

I 365 198 1 100 3.9 829 PASS 

I 441 442 0.01 24 15.0 2737 PASS 

I 442 198 50 100 84.8 18216 PASS 

I 443 442 15 24 19.5 3560 PASS 
------------------------------- ----- -------- ---- ----- ------------

2 SL CK2 0351 Page 



Quantitation Report (Qedit) 

Data Path 
Data File 
Acq on 
Operator 

ample 
isc 

s Vial 

C:\msdchem\1\DATA\021512\ 
SL02826.D 
15 Feb 2012 
syslo 
50 DFTPP 
RUK0084 

12:20 

99 Sample Multiplier: 1 

Quant Time: Feb 15 12:32:33 2012 
Quant Method C:\MSDCHEM\1\METHODS\DFT8270D.M 
Quant Title DFTPP Method with 8270D criteria: 
QLast Update Thu Jan 26 14:45:51 2012 
Response via Initial calibration 

8/20/10 

rbundance 

i 35oooj 
ton 265.80 (265.30 to 266.30): SL02826.D\data.ms 
ion 267.80 (267.30 to 268.30): SL02826.D\data.ms 
ton 263.80 (263.30 to 264.30): SL02826.D\data.ms 

I 300001 
I 

25000 6. 1p!lailing = 1.31 

20000 

(2) Pentachlorophenol 

6.161 min (-0.012) 45.36 ug/ml 

response 32028 

I on Exp% Act% 

265.80 100 100 

267.80 64.50 63.06 

263.80 63.60 62.24 

0.00 0.00 0.00 

013 SLICK2 0352 Page 



Data Path 
Data File 
Acq On 
Operator 

ample 

Quant Time: 

Quantitation Report (Qedit) 

C:\msdchem\l\DATA\02l5l2\ 
SL02826.D 
l5 Feb 20l2 
syslo 
50 DFTPP 
RUK0084 

l2:20 

99 Sample Multiplier: l 

Quant Method 
Quant Title 
QLast Update 
Response via 

Feb l5 l2:32:33 20l2 
C:\MSDCHEM\l\METHODS\DFT8270D.M 
DFTPP Method with 8270D criteria: 8/20/lO 

~bundance 

i 700001 
I 

60000 

50000 

400ooj 
I 

30oooj 

200ooj 

1ooooj 

Thu Jan 26 l4:45:5l 20l2 
Initial Calibration 

I on 184.10 (183.60 to 184.60): SL02826.D\data.ms 
lon 185.10 (184.60 to 185.60): SL02826.D\data.ms 

9.8p<railing = 1.51 

0~----------------------------L-----------~ 

I 
I 

17.9 28.0 

~/z--> 10 20 30 
(l.bundancel 

I 5000 

I 92
•
0 

101.9 I 16.9 28.0 39.0 52.0 65.0 76.9 117.0 130.0139.0 
I ' I 

5o mtz--> 10 20 30 40 50 70 80 90 100 110 120 130 140 

(5) Benzidine 

9.800min (-0.015) 35.06 ug/mL 

response 98122 

I on Exp% Act% 

184.10 100 100 

185.10 14.60 19.17 

0.00 0.00 0.00 

0.00 0.00 0.00 

20l3 SLICK2 

156.0 167.0 
l111, I' I I' 'I I 1 t ) I I l 1 

170 180 190 200 210 

18~.1 

I 
I 

• I 

210 
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Quantitation Report (Qedit) 

Data Path 
Data File 
Acq On 
Operator 

ample 
isc 

s Vial 

C:\msdchem\1\DATA\021512\ 
SL02826.D 
15 Feb 2012 
Syslo 
50 DFTPP 
RUK0084 

12:20 

99 Sample Multiplier: 1 

Quant Time: Feb 15 12:32:33 2012 
Quant Method C:\MSDCHEM\1\METHODS\DFT8270D.M 
Quant Title DFTPP Method with 8270D criteria: 
QLast Update Thu Jan 26 14:45:51 2012 
Response via Initial Calibration 

8/20/10 

~bundance 

I 6ooooj 

lon 235.00 (234.50 to 235.50): SL02826.D\data.ms 
lon 165.00 (164.50 to 165.50): SL02826.D\data.ms 

5ooooj 

I 
400ooj 

30000 

20000 

10000 
Degradation = 0.63% 

o~-------------------L-'--1~1~~1~------~1,1\~i ______________ &_A __________________ __ 

34.8 50.0 75.0 

I 
rn/z--> 20 40 60 80 

(6) DDT 

11.450min (-0.006) 38.78 ug/mL 

response 48284 

I on Exp% Act% 

235.00 100 100 

165.00 51.80 43.93 

0.00 0.00 0.00 

0.00 0.00 0.00 

DFT8 

99.0 

100 

118.9 136.0 

120 140 

0 3 

165.0 

300 

318.9 

320 

353.8 i 
34o 36o_, I 
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TPH Daily Calibration Check Results 
#2 Diesel TPH Calibration Range - Using SERAS GC/MS Method 1803 

Calibration I CAL GC/MS TPH d30-IS d50-IS d74-IS Cal Check Calibration 
Check Date Date Project Wa# Datafile Response Area Area Area RF Average RF % Diff. 

05/17/11 05/16/11 WSoil MDL 0-011 SL01889 7932426 132429 130508 51192 0.75756 0.72959 383 
06/09/11 05/16/11 CUC-Power Plant 0-135 SL01942 7860351 128757 120362 11883 0.90348 0.72959 23.83 
06/09/11 05/16/11 CUC-Power Plant 0-135 SL01945 6544592 104943 128978 88104 0.60970 0.72959 16.43 
07/08/11 05/16/11 CUC-Power Plant 0-135 SL01970 6848120 109628 127366 77204 0.65387 0.72959 10.38 
07/11/11 05/16/11 CUC-Power Plant 0-135 SL01974 7184921 121573 136941 70557 0.65502 0.72959 10.22 
07/12/11 05/16/11 CUC-Power Plant 0-135 SL01989 7699927 130026 148583 96240 0.61624 0.72959 15.54 
07/27/11 05/16/11 CUC-Power Plant 0-135 SL02012 5526770 90684 107174 65457 0.62968 0.72959 13.69 
08/01/11 05/16/11 CUC-Power Plant 0-135 SL02036 7282274 117359 139028 90753 0.62934 0.72959 13.74 
08/08/11 05/16/11 Move-Maintenance 0-011 SL02067 20772937 342644 403655 197034 0.66062 0.72959 9.45 
08/08/11 05/16/11 Move-Maintenance 0-011 SL02069 9013310 151400 176386 86475 0 65273 0.72959 10.54 
08/10/11 05/16/11 Move-Maintenance 0-011 SL02071 8539256 140844 161739 77290 0.67438 0.72959 7.57 
08/11/11 05/16/11 TPH Soil MDL 0-011 SL02079 8559600 142237 165518 79165 0.66367 0.72959 9.03 
08/12/11 05/16/11 TPH Water\ MDL 0-011 SL02093 8541528 140220 170089 76028 0.66327 0.72959 9.09 
08/23/11 05/16/11 CUC-Power Plant 0-135 SL02133 8279388 130044 151992 63182 0.71949 0. 72959 1.38 
08/24/11 05/16/11 CUC-Power Plant 0-135 SL02166 6757179 110307 122438 62687 0.68617 0.72959 5.95 
09/21/11 05/16/11 CUC-Power Plant 0-135 SL02202 11190934 169011 205927 119691 0.67875 0.72959 6.97 
09/22/11 05/16/11 CUC-Power Plant 0-135 SL02213 8986654 146134 179078 114918 0.61255 0.72959 16 04 
02/02/12 05/16/11 Enbridge Oil 0-017 SL02671 10771363 175782 209958 153567 0.59918 0.72959 17.87 
02/15/12 05/16/11 Enbridge Oil 0-017 SL02827 11689228 179024 220786 162003 0.62419 0.72959 14.45 

response based on the sum of all peaks in the ORO (m/z 85 + 83 + 105 + 113 + 123 + 183) pattern from -8min to 28min. 
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Data Path 
Data File 
Acq On 

Quant Time: 
Quant Method 
Quant Title 
QLast Update 
Response via 

Quantitation Report 

C:\msdchem\l\DATA\02l5l2\ 
SL02827.D 
l5 Feb 201.2 l2:42 
Syslo 
l.Ok TPH CCV 
RVB0003 
7l sample Multiplier: l 

(QT Reviewed) 

Feb l5 l3:33:0l 20l2 
C:\MSDCHEM\l\METHODS\DROTPH05l6ll.M 
DRO/TPH ICAL + Surr. 05/l6/ll 
Thu Dec l5 1.5:26:49 20ll 
Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
l) dlO-Phenanthrene 
5) d30-Tetradecane 
6) d50-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring compounds 
2) dlO-Anthracene {s} 
Spiked Amount 20.000 
3) dl4-o-Terphenyl {s} 
spiked Amount 20.000 
4) sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

l8.704 l88 
1.3.540 66 
23.784 66 
34.6l2 66 

l8.83l l88 

1.9.733 244 

2l.l50 260 

28.1.64 66 

602225 
l79024 
220786 
l62003 

64934l 
Recovery 

308l59 
Recovery 

40473 
Recovery 

21.3472 
Recovery 

lO.OO 
lO.OO 
lO.OO 
lO.OO 

lO.l4 

l0.95 

ll.82 

l.l.34 

ug/mL -0.02 
ug/mL 0.00 
ug/mL -0.02 
ug/mL -0.04 

ugjmL 0.00 
50.70% 

ug/mL -0.02 
54.75% 

ug/mL 0.00 
59.l0% 

ug/mL 0.00 
56.70% 

Qvalue 

= qualifier out of range (m) = manual integration (+) = signals summed 

DROTPHoS6.RAS-Q\t7~-0t1:41::t3~3l :52 4 0 SLICK2 0356 Page 



Data P 
Data File 
Acq On 

~Operator 
:;a sample 
l>Mis 
~ALS Vial 
..... 

Quantitation Report 

C:\msdchem\1\DATA\021512\ 
SL02827.D 
15 Feb 2012 
Syslo 
1.0k TPH CCV 
RVB0003 

12:42 

71 Sample Multiplier: 1 

";"'Quant Time: Feb 
~Quant Method 
s:ouant Title 
bQLast Update 

15 13:33:01 2012 
C:\MSDCHEM\l\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 
Thu Dec 15 15:26:49 2011 

;:: Response via Initial Calibration 

!,~~--~~------------------------------------------------------~~~~~c•~~~-----------------------------------------------------1 
~~ 

500000 .,; 
c: 
~ 

(/) € g 
J >. 

c: 

" 
450000 

s J:. e-
" l 
'0 400000 

350000 

300000 

25000 0 
.,; 
c ., 
" .,; 

~ " , c: 
0 ~ 

.. 
"' 

~ 8 
6 ~ 
"' ., 
"0 r-

20000 

I (/) 6 ..., 0 g "0 

~ .,; 
" c: c: 

~ ~ e 8 
0 "0 ., 

~ "5 
~ ., ., 

"' :I: 

15000 

10000 

... 

\.~ K~~J,~ 
.... 

0 "0 

011 .. d ~ l!d~. 
II J .J ~ WJW IV '1111" I .1. 

I 1 r.,.,....,.-r.,...,.,... 
I I I I I I I 'T"' I I"""""T I I~" 

5000 

jme-> 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00 42.00 44.00 46.00 48.00 50.00 52.00 
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Data Path 
Data File 
Acq On 

c 
ALS Vial 

Evaluate Continuing Calibration Report 

C:\msdchem\1\DATA\021512\ 
SL02827.D 
15 Feb 2012 12:42 
Syslo 
1.0k TPH CCV 
RVB0003 
71 Sample Multiplier: 1 

Quant Time: Feb 
Quant Method 
Quant Title 
QLast Update 
Response via 

15 13:33:01 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 
Thu Dec 15 15:26:49 2011 
Initial Calibration 

Min. RRF 
Max. RRF Dev 

0.010 Min. Rel. Area 
30% Max. Rel. Area 

50% Max. R.T. Dev O.SOmin 
200% 

Compound AvgRF CCRF %Dev Area% Dev(min) 

1 I d10-Phenanthrene 1.000 1.000 0.0 125 -0.02 
2 S d10-Anthracene {s} 1.063 1.078 -1.4 125 0.00 
3 S d14-o-Terphenyl {s} 0.467 0.512 -9.6 128 -0.02 
4 S Sa-Androstane {s} 0.057 0.067 -17.5 136 0.00 

5 I d30-Tetradecane 1.000 1.000 0.0 114 0.00 

6 I d50-Tetracosane 1.000 1.000 0.0 121 -0.02 
7 s d62-Triacontane {s} 0.695 0. 967 -13.4 141 0.00 

8 I d74-Hexatriacontane 1.000 1.000 0.0 205 -0.04 

(#) = Out of Range SPCC's out = 0 CCC's out = 0 

)ROTPH051611.M Wed Feb 15 13:52:47 2012 SLICK2 
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Area Percent Report 

Data Path 
Data File 
Acq On 

C:\msdchem\1\DATA\021512\ 
SL02827.D 
15 Feb 2012 12:42 
Syslo 
1. Ok TPH CCV 
RVB0003 
71 Sample Multiplier: 1 

Integration Parameters: Oilint.P 
Integrator: RTE 
Smoothing : ON Filtering: 5 
Sampling 1 
Start Thrs: 0.05 
Stop Thrs : 0.05 

Min Area: 7 % of largest Peak 
Max Peaks: 150 

Peak Location: TOP 

If leading or trailing edge < 50 prefer < Baseline drop else tangent > 

Peak separation: 3 

Method 
Title 

C:\msdchem\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 

Signal : EIC Ion 85.00 (84.70 to 85.70): SL02827.D\data.ms 

peak R.T. first max last PK peak corr. corr. % of 
# min scan scan scan TY height area % max. total 

------- ------- ------ -------
1 7.850 597 597 2838 rM 8 164679 11689228 100.00% 100.000% 

Sum of corrected areas: 11689228 

05161l.M Wed Feb 15 13:56:09 2012 SLICK2 
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File :C:\msdchem\1\DATA\021512\SL02827.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

bundance 
7.8 50 

' 160000 ! 

150000 

140000 

130000 

120000 

110000 

100000 

90000 

80000 

70000 

60000 

50000 

Syslo 
15 Feb 2012 

Slick2 
1.0k TPH CCV 
RVB0003 
71 

SERAS-017-DTM-011413_3 

12:42 using AcqMethod DROTPH051611.M 

lon 85.00 (84.70 to 85.70): SL02827.D\data.ms (+) 

35.00 40.00 45.00 

0360 
50.00 



( 
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Data Path 
Data File 
Acq on 

Quantitation Report 

C:\msdchem\1\DATA\021512\ 
SL02828.D 
15 Feb 2012 
Syslo 
Soil Blank 
1200024-Blkl 

13:43 

82 Sample Multiplier: 1 

Quant Time: Feb 15 16:22:43 2012 

(QT Reviewed) 

Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Thu Dec 15 15:26:49 2011 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 18.704 188 455645 10.00 ug/mL -0.02 
5) d30-Tetradecane 13.540 66 139126 10.00 ug/mL 0.00 
6) d50-Tetracosane 23.784 66 159054 10.00 ug/mL -0.02 
8} d74-Hexatriacontane 34.612 66 106564 10.00 ug/mL -0.04 

System Monitoring Compounds 
2) d10-Anthracene {s} 18.822 188 539411 11.13 ug/mL -0.02 
Spiked Amount 20.000 Recovery 55.65% 
3) d14-o-Terphenyl {s} 19.733 244 258958 12.16 ug/mL -0.02 
Spiked Amount 20.000 Recovery 60.80% 
4) Sa-Androstane {s} 2l. 141 260 34097 13.16 ug/mL -0.02 
Spiked Amount 20.000 Recovery 65.80% 
7) d62-Triacontane {s} 28.156 66 197748 14.33 ug/mL -0.02 
Spiked Amount 20.000 Recovery 71.65% 

Target Compounds Qvalue 

= qualifier out of range (m) = manual integration (+) = signals summed 

DROTPHOSERAS~7~TM~*4~316:3 :56 SLICK2 0362 1 



p 

File 
Acq On 

moperator 
~amp e 

fPA.LS Vial 
0 
..Jo. 

Quant tation Report 

C:\msdchem\1\DATA\021512\ 
SL02828.D 
15 Feb 2012 
Syslo 
Soil Blank 
1200024-Blk1 

13:43 

82 Sample Multiplier: 1 

Time: Feb 
Method 
Title 
Update 

15 16:22:43 2012 
C:\MSDCHEM\l\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 
Thu Dec 15 15:26:49 2011 
Initial Calibration 

350000 

300000 

250000 

200000 

150000 " c 
"' 0 

" u 

~ 
1-
0 

100000 "' , 

50000 

051611.M Wed Jan 02 16 37:56 2013 SLICK2 

({) 

$ 
.,; " c: c: !1 ., 
"' 0 8 0 

"' j ·c 
1-

({) "' 0 "' g "' 
u , 

.,; " c c 
~ ~ 

"' c 
0 e 0 "0 Ill 

~ ·c 
1ii 
X ., 
" "' I ... ..... 
u 
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ile :C:\msdchem\l\DATA\02l5l2\SL02828.D 
Syslo perator 

.cquired 
nstrument 

l5 Feb 20l2 l3:43 using AcqMethod DROTPH05l6ll.M 

le Name: 
Info 

Slick2 
Soil Blank 
l200024-Blkl 

Number: 82 

~bundance 
1 18ooo 

len 85.00 (84.70 to 85.70): SL02828.D\data.ms (+) 

1 16000 

I 14000 

12000 

~}f 0b 
8000 

6000 

300000 

I 
25ooooj 

I 
2oooool 

I 
15ooooj 

1000001 

50000 

Ob!rrr=rri~~~~~~~~,~~~~~~TT~~~TT~TT~~~~~~~~~~~~~~~~-~·~ 
-'-==----·~~~LRQCL 14.00 16.00 1s.oo zo.oo 22.00 24.oo 2600 za.oo 3o.oo 32.00 34.00 3600 
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ENOfingFINAL.mac 
File : ENOfingFinal.MAC 
J. Syslo MACRO for printing select fingerprints for Enbridge Oil, 01/09/2012 

name ENOfingFinal 

TIC 
draw 2,x 

macro "TICTPH.mac",go 
remove TICTPH 
macro "TPH8583Stacked.mac",go 
remove TPH8583Stacked 

macro "TPHSERAS.mac",go 
remove TPHSERAS 

macro "ENOTPHSEPN.mac",go 
remove ENOTHPSEPN 

macro "HOPSTER.mac",go 
remove HOPSTER 

macro "ParentPAH.mac",go 
remove PARENTPAH 

macro "PAH1803N.mac",go 
remove pah1803n 

macro "McDet.mac",go 
remove McDet 

remove ENOfingFinal 
clear 
return 

SERAS-017-DTM-011413_3 Page 1 
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Macros used to generate fingerprint chromatograms for the Enbridge Oil samples. 

SERAS draft GC/MS SOP 1803 allows analytical characterizations and evaluation of petroleum oils for comparison purposes. 

Certain classes of source specific chemical compounds are targeted in this qualitative comparison; these target compounds are 
both unique descriptors of an oil and chemically resistant to environmental degradation. Spilled oil can be assessed in this way 
as being similar or different from potential source samples by direct visual comparison of specific extracted ion chromatograms 

(EIC). 

The SERAS method implements several unique techniques to present and assess the "fingerprints'' that are far superior to 
comparing just individual fingerprints and determining whether fingerprints are similar or not. The method utilizes several 
different Visual Diagnostic Ratios (VDR) where two or more different compound class fingerprints are presented together 
''stacked" on top of each other, where the fingerprints are usually not normalized. When presented in this manner, the total 
fingerprint match can be assessed by comparing the peak to peak ratios as well as the total intensity (based on concentration of 
those compounds) of the fingerprints relative to each other. These Visual Diagnostic Ratios are generated by the GC/MS data 
system using customized macros; the selection of ions/compounds are usually dictated or driven by project specific conditions, 

or by the nature or identity of the spilled oil. 

Data Presentation & Direct Visual Comparison of Enbridge Oil Fingerprints (EIC): SERAS will generate only the 
relevant and appropriate selected EIC necessary to identify, differentiate, or supply the conclusive evidence for the oil samples 
and reference oils. The number of possible fingerprints that can be presented using either the single classes of compounds, or 
by various combinations of "stacked'' fingerprints is almost unlimited and not practical. The EIC of the suspected source oils 
were compared to appropriate EIC of the spilled oil. The following macros were written to process, extract and present key 

fingerprints and "stacked" fingerprints to evaluate and compare the key VDR of the Enbridge Oil samples. 

The following macros were used to produce the conclusive VDR that were used to evaluate the oil fingerprints: 

• ENOfingFinal.mac: This macro ran the following 8 nested macros to produce VDR and fingerprints: 
o TICTPH.mac: Illustrates the VDR comparing the total ion chromatogram (TIC) relative to the Total 

Petroleum Hydrocarbon (TPH) fingerprint generated by macro TPHSERAS.mac. 
o TPH8583stacked.mac: A simple useful VDR that compares the ion 85 over ion 83 TPH non normalized 

fingerprints. Note that the 85 ion represents the saturated hydrocarbons while the 85 ion is representative of 
the cyclo- and naphthenic hydrocarbons. 

o TPHSERAS.mac: This macro extracts the signal for six ions (105, 83, 85, 113, 123, and 183) which cover 
the following: gasoline range organics (GRO) (I 05), naphthenes (83), saturated hydrocarbons (SHC) (113), 
isoprenoids (113 and 183) and bicyclic sesquiterpanes (123), and adds them together to form the TPH 
fingerprint of the sample. This combined 6 ion fingerprint is also used to quantitate TPH by GC/MS using 
draft SERAS SOP 1841, Routine Analysis of Total Petroleum Hydrocarbons (TPH) in Soil and Water by 
GCIMS-S!M. Most labs that attempt to quantitate TPH by GC/MS use just ion 85. 

o ENOTPHSEPN.mac: This is a similar macro to TPHSERAS.mac, but plots each of the 6 EIC's used for the 
combined TPH signal of TPHSERAS.mac. Currently, this presentation is being used to study the effects of 
biodegradation on each ofthe 6 separate signals (classes of compounds). 

o Hopster.mac: This is an example of a stacked set of fingerprints of ion 191 for terpanes and hopanes, over 
ion 217, steranes, biomarker compounds. 

o ParentPAH.mac: Shows the EIC's for just the individual non-alkylated PAH compounds for the entire 
sample. This extracts and prints a chromatogram for only the parent PAH's; it essentially separates and 
shows approximately 20 priority pollutant PAH's that are present in the oil. 

o PAHI803N.mac: Illustrates all the alkylated PAH homologues in a stacked non-normalized format, and as 
one combined ·'fingerprint" for each class (alkyl-naphthalenes, methyl-chrysenes, etc). 

o MCDET.MAC: Compiles and shows the total methyl- and dimethyl-chrysene fingerprint bracketed by an 
internal standard as a reference. 

SERAS-017-DTM-011413_3 0366 



The following macro was used to provide a fingerprint to satisfy QC criteria listed in fingerprint method ASTM D-5739 : 

Standard Practice for Oil Spill Source Identification by Gas Chromatography and Positive Ion Electron Impact Low 

Resolution Mass Spectrometry 

o FireFt 17.mac: This shows two stacked fingerprints composed of the ion 85 graphic trace for alkanes and the ion 191 
hopane fingerprint. This presentation is primarily used to evaluate the CG-117 reference oil that is analyzed at the 
beginning and end of a 12 hour sequence, but has useful applications for unknown site oils. 

As stated previously, the number of combinations and construction of the stacked VDR are limitless, but the difficulty and 

challenge is to identify and determine the essential and unique fingerprints, or combination of stacked fingerprints that will aid 

in establishing the identity of petroleum products and comparing the key fingerprints of a suspected source with samples. 
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TICTPH.MAC 

! File : TICTPH.MAC 
! J. Syslo MACRO for presenting TIC vs. TPH as 85 & 83 
! Normalized 
NAME TICTPH 
format separated,,,! 
EIC 4.5:55,85 
EIC 4.5:55,83 
r5=x+y 
TIC 3:55 
exchange r5,x 
exchange r5,y 
merge 
draw 2,x 
macro "printwin2",go 
remove printwin2 
tic 4.5:55 
exchange x,rO 
clear 
draw 2,r0 
remove ticTPH 
return 

SERAS-017-DTM-011413_3 
Page 1 
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File :C:\msdchem\l\DATA\02l5l2\SL02828.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

~bundance 
I 

I 
I 

I 

I 

II ~0000 
250000 

200000 

I 
150000 j 

I 
100000 

50000 

I 

Syslo 
l5 Feb 20l2 

Slick2 
Soil Blank 
l200024-Blkl 
82 

I I 

l3:43 using AcqMethod DROTPH05l6ll.M 

TIC: SL02828.D\data.ms 

I 

I 

! ~ ! 
I I I I I I I ~ I 

J 
I 'I 

ime--> 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 1 

I"":J 
5000 

4500 

3500 

3000j 

2500 

2000 

1500 

1000 

SERAS-017-DTM-011413_3 

lon 85.00 (84.70 to 85.70): SL02828.D\data.ms (+) 

I 

I 

I 
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TPH8583stacked.MAC 

! File : TPH8583stacked.MAC 
! J. Syslo MACRO for presenting 85 over the 83 fingerprint - Not Normalized. 
Can determine 
! early bildegradation by loss of ion 85 saturated hydrocarbons. Simple 
degradation will 
! quickly earase the SHC's, yet leav the ion 83 fingerprint unchanged. JS 

! Not Normalized 
NAME TPH8583stacked 
format separated,, ,0 
EIC 4.5:55,85 
EIC 4.5:55,83 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
exchange x,rO 
clear 
draw 2,r0 
remove TPH8583stacked 
return 

SERAS-017-DTM-011413_3 Page 1 
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File :C:\msdchem\1\DATA\021512\SL02828.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

!'""':::1 
I 

I 5000 

I 
4500 

4000 

3500 

3000 

2500 

2000 

1500 

1000 

500 

0 ' I 

Syslo 
15 Feb 2012 

Slick2 
Soil Blank 
1200024-Blk1 
82 

ime--> 6.00 8.00 
bundance 

I 
5500 

5000 

4500 

4000 

3500 

3000 

2500 

2000 

1500 

1000 

SERAS-017-DTM-011413_3 

13:43 using AcqMethod DROTPH051611.M 

I on 85.00 (84. 70 to 85. 70): SL02828.0\data.ms 

28:oo 30.oo 32.oo 34.00 36.oo 
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TPHSERAS.mac 
File : TPHSERAS.mac 
J. Syslo MACRO for sum of GRO (105) & DRO (85+83+113+123+183) TPH 
For total GRO & DRO +UCM TPH quanted as total fingerprint 

*** New way to do TPH with 6 ions not just 83 + 85**** 
***Developed October 2009 for DRO in water PT sample by J. Syslo**** 

Plots NOT normalized 
integratable in window 2 

! This will automatically print the fingerprint, then after macro runs, show TPH 
over TIC onscreen 

NAME TPHSERAS 
format separated,,,O 
EIC 4:55,105 
EIC 4:55,123 
r6=x+y 
eic 4:55,113 
eic 4:55,183 
r7=X+Y 
eic 4:55,85 
eic 4:55,83 
r8=X+Y 
r4=r6+r7+r8 
exchange r4,r0 
DRAW 2,r0 
macro "printwin2.mac",go 
!emove printwin2 
TIC 4:55 
draw 1,x 
remove TPHSERAS 
clear 
return 

SERAS-017-DTM-011413_3 0372 
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File :C:\msdchem\l\DATA\02l5l2\SL02828.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

l5 Feb 20l2 l3:43 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

bundance 
180001 

I 
17000 

16000 

14000 

13000 

12000 

11000 

10000 

9000 

8000 

7000 

6000 

I 

50001 

40001 

30001 

Slick2 
Soil Blank 
l200024-Blkl 
82 

lon 85.00 (84.70 to 85.70): SL02828.D\data.ms (+) 

I 

::LJ~~~l~.uLLU 
~ O' 

ime--> 4.00 8.00 
' I' 
6.00 w.oo 12:oo 14.00 16.oo 1a:oo 2o'oo 22.00 24:oo 26 oo 2a.oo 3o'oo 32.oo 34.00 36.oo , 

SERAS-017-DTM-011413_3 0373 



ENOTPHsepn.mac 

! File : ENOTPHsepn.mac 
! J. Syslo MACRO for presenting TPH as separate 85 + 113 + 83 + 123 + 183 + 193 
signals 

! normalized and stacked for Enbridge Oil - left ion 105 out (formaldehyde 
peaks) 

NAME enoTPHsepn 
format separated,, ,1 
EIC 4.5:55,85 
eic 4.5:55,113 
merge 
EIC 4.5:55,83 
merge 
EIC 4.5:55,123 
merge 
EIC 4.5:55,183 
merge 
EIC 4.5:55,193 
merge 
! EIC 4.5:55,105 
! merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
remove ENOTPHsepn 
clear 
return 

SERAS-017-DTM-011413_3 0374 
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:C:\msdchem\1\DATA\021512\SL02828.D 
Syslo 

File 
Operator 
Acquired 
Instrument 
Sample Name: 

15 Feb 2012 13:43 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

~bundance I . 
I I 

2oooj 

1000 

Slick2 
Soil Blank 
1200024 Blk1 
82 

lon 85.00 (84.70 to 85.70): SL02828.0\data.ms 

1 I I 

iTime--> 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 
bundance lon 113.00 (112.70 to 113.70): SL02828.0\data.ms 

10000 

5000 

I l I ! 
ime--> 6.oo 8.oo 10.00 12.00 14.00 16.00 18.00 2o.oo 22

1

00 ·24
1

00 26.00 28.00 30.oo 32.00 34~o·o 36
1

00 

r
bundance-

1
-=-=-:=__---='-=--'-=.:::_::_--'.:=c::_::___c_~=-;1,-o-=-n =-:8:C::3=-:. o=-=o:-e(c:-82'=-.-=70-::-:=to'-=8::-;3~. 7::-:0:::=-:): SL02828. 0\data. ms 

4oool 

2000 L_l--~-

I 

ime--> 
bundance 

4000j 

2000 

~~m~> 
4000 

, I . 

6.00 

lon 123.00 (122.70 to 123.70): SL02828.0\data.ms 

lon 183.00 (182.70 to 183.70): SL02828.0\data.ms 

I 

200t .. , ,, ... ,. ,, .... , .... , ... ,1.1, .... ,, .. ,,,,, 
rr
17

ime--> 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 

b""d~:~tul=70 to 193.70)• SL02828.DWoto.m• 
"!'"'!""!" 1""1" 
28.00 30.00 32.00 34.00 36.00 

L o~~~~,,~,-r~~~~~~~~~,~~"~"~~~~~~~,.~~~~"~''"""~ 
~ime--> 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 
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HopSter.MAC 
! File : HopSter.MAC 
! J. Syslo MACRO for hopane fingerprint from November 2007 program: 
! for displaying both Hopane and Steranes on one page: normalized chromatogram 

! using it on Slick2 now 8/18/09 J. Syslo 

NAME HOPSTER 
format separated,,,1 
EIC 25:40,191 
EIC 25:40,217 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
tic 4:50 
exchange x,rO 
draw 2,r0 
remove hopster 
clear 
return 

SERAS-017-DTM-011413_3 0376 
Page 1 



File :C:\msdchem\ 1\DATA\021512\SL02828.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

bundance 

1800 

1600 

1400 

1200 

1000 

800 

170 

ime-> 25.00 26.00 

Syslo 
15 Feb 2012 13:43 

Slick2 
Soil Blank 
1200024-Blkl 
82 

27.00 28.00 29.00 

SERAS-017-DTM-011413_3 

using AcqMethod DROTPH051611 . M 

34.00 35.00 36.00 

30.00 31.00 32.00 33.00 34.00 35.00 36.00 

0377 



ParentPAH.MAC 
File : ParentPAH.mac 
J. Syslo MACRO to show just the parent PAH's - 10 ions, 01/12/2012 
non-normalized data - all chromatograms added & automatically prints. 

NAME ParentPAH 
format separated,,,O 
EIC 10:35,128 
EXCHANGE X,R5 
EIC 10:35,152 
pap=X+r5 
EIC 10: 3 5, 154 
pap=x+pap 
EIC 10:35,166 
pap=x+pap 
EIC 10:35,178 
pap=x+pap 
EIC 10:35,202 
pap=x+pap 
EIC 10:35,228 
pap=x+pap 
EIC 10:35,252 
pap=x+pap 
EIC 10:35,276 
pap=x+pap 
EIC 10:35,278 
pap=x+pap 
x=pap 
exchange x,rO 
DRAW 2, rO 

macro "printwin2",go 
remove printwin2 

remove parentpah 
clear 
return 

SERAS-017-DTM-011413_3 0378 
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File :C:\msdchem\1\DATA\021512\SL02828.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

15 Feb 2012 13:43 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

P\bundance 

I 26001 

I 25001 

I 
2400 

2300 

2200 

2100 

2000 

1900 

1800 

1700 

1600 

1500 

1400 

1300 

1200 

1100 

1000 

600 

500 

400 

300 

Slick2 
Soil Blank 
1200024-Blk1 
82 

SERAS-017-DTM-011413_3 

Jon 128.00 (127.70 to 128.70): SL02828.0\data.ms (+) 

0379 



PAH1803N.mac 
File : PAH1803N.MAC 
J. Syslo MACRO for illustrating all PAH homologues: 4/10/08 
Separate fingerprints are not Normalized 
Combined fingerprints are not normalized. 

NAME PAH1803N 
format separated,,,O 
! methyl-naphthalenes 

macro "MNSCO.mac",go 
macro "MNS.mac",go 

methyl-fluoranthenes 
macro "Flco.mac",go 
macro "FL.mac",go 

methyl-dibenzothiophenes (Sulful fingerprint) 
macro "55216co.mac",go 
macro "ss216.mac",go 

!methyl-phenanthrenes 
macro "PAco.mac",go 
macro "PA.mac",go 

methyl-fluoranthene/pyrenes 
macro "FPco.mac",go 
macro "FP.mac",go 

methyl-chrysenes 
macro "MCco.mac",go 
macro "mc.mac",go 

! REMOVE PAH1803N 
TIC 3:55 
exchange x,rO 
draw 2,r0 
remove pah1803N 
clear 
return 

SERAS-017 -DTM-011413 _ 3 
Page 1 
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:C:\msdchem\1\DATA\021512\SL02828.D 
Syslo 

File 
Operator 
Acquired 15 Feb 2012 13:43 using AcqMethod DROTPH051611.M 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

~bundance 

I I 

: 

8000 

6500 

6000 

5500 

5000 

4500 

4000 

3500 

2500 

20001 

15001 

I 
1000] 

I 

Slick2 
Soil Blank 
1200024-Blk1 
82 

SERAS-017 -DTM-011413_3 

ion 184.00 (183.70 to 184.70): SL02828.D\data.ms (+) 

0381 



File :C:\msdchem\l\DATA\02l5l2\SL02828.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

l5 Feb 20l2 l3:43 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

lAbundance 
l 80001 

I 1 

60001 
I 

40001 

2000 

Slick2 
Soil Blank 
l200024-Blkl 
82 

lon 142.00 (141.70 to 142.70): SL02828.D\data.ms 

OF. ~=rrT~rT~~~~~=prT~Fr~=Ff9~~9=FT~FT~=r~~~9=FT~FT~=r~=r~ 
13:so ime--> 

bundance 
80001 

6000 

4000 

2000, 

80001 

1 60001 

I 40001 

1 2000 

I ! 

13.00 17.00 17.50 18.00 

17.00 
lon 170.00 (169.70 to 170.70): SL02828.D\data.ms 

I I 

1
1 > o~~T13~.=ooFT~r13~:s=orT~r14~.o=oFT~r14~.5=0FT9Fr15~.o=oFT9F1r5r:s=o~~1F6r.o~o=r~1F6T.590=r~1F7~.090=r~1F7T.590~~1r=8=:o~o~T9-
~~dance lon 184.00 (183.70 to 184.70): SL02828.D\data.ms 

8000j 

. 60001 

i 4000 

1 2000 

c:_l:::.:imcc:e:__··~>_0~====1=3:.c:;.Fo:o====1=3=.5=o====~1F4=."-'o=o=====1~49.:5.::_o'F"f~=:_9'c.c1=5:.o:;o:_~~1=5"F:s""o~~1F6"T.o=of="'F"""FT169.=5o'F"f"""T'9'1=7F.o""o~~1r=7T:s90=r~1'F8'T.o=o====~~ 
SERAS-017-DTM-011413_3 0382 



File :C:\msdchem\1\DATA\021512\SL02828.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

15 Feb 2012 13:43 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

Y\bundance 

I i 
I 10500

1 

100001 

95001 

9000 

8500 

8000 

7500 

70001 
I 

6500 

6000j 

55001 

50001 

45001 

4000i 

3500j 

30001 

I 
25001 

2ooo1 

1500 

1000 

Slick2 
Soil Blank 
1200024-Blk1 
82 

SERAS-017-DTM-011413_3 

lon 180.00 (179.70 to 180.70): SL02828.D\data.ms (+} 

0383 



File :C:\msdchem\1\DATA\021512\SL02828.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

bundance 

70001 

60001 

5oooj 

4000 

3000 

2000 

I 

Syslo 
15 Feb 2012 

Slick2 
Soil Blank 
1200024-Blk1 
82 

13:43 using AcqMethod DROTPH051611.M 

lon 180.00 (179.70 to 180.70): SL02828.0\data.ms 

100:il==r==r==r=;=, "'ljr==i''==r'=i==r", =;l==r==r=r=r==r=~..-::=;..-::::r=T==r=;==r==r==r==r=~;==;==r==r=;==r==r==r==r=r=;==;==r=;==;==r=; 
ime--> 17.50 18.00 
bundance 

7000 

6000 

5000 

4000 

3000 

20001 

10001 

Abundance 
7000i 

I 
6000 

5000 

40001 

I 

30001 

2000 

SERAS-017-DTM-011413_3 

20.50 21.00 

0384 



:C:\msdchem\1\DATA\021512\SL02828.D 
Syslo 

File 
Operator 
Acquired 
Instrument 

15 Feb 2012 13:43 using AcqMethod DROTPH051611.M 
Slick2 

Sample Name: Soil Blank 
Mise Info 1200024-Blk1 
Vial Number: 82 

~bundance lon 198.00 (197.70 to 198.70): SL02828.D\data.ms (+) 

I 11 oooo] 
I , 

105000 

100000\ 

950001 

90000 

85000 

80000 

75000 

70000 

65000 

60000j 

550001 

50000 

45000 

400001 

350001 

30000j 

25000 

20000 
I 

150001 

10000 

SERAS-017-DTM-011413_3 0385 



File :C:\msdchem\1\DATA\021512\SL02828.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

fbundance 

I 
6000 

5000 

40001 

30001 

20001 

Syslo 
15 Feb 2012 

Slick2 
Soil Blank 
1200024-Blk1 
82 

13:43 using AcqMethod DROTPH051611.M 

lon 198.00 (197.70 to 198.70): SL02828.D\data.ms 

10001 

O~=T=r~~~~=r~~r=~=?=r~T=~=T=r~T=~=T=r=r~r=~=T=r~T=~=T=r=rT=r= 
ime--> 
bundance 

I 
6000 

5000 

4000 

3000 

20001 

10001 

19.50 23.00 

OL-~-.~-.~--.-.-.-T=F=F~~~~T=T=r=F, =r=r~~~T=T=T=r=r=r=r=~~~~=T=T=r=r=r=r=r= 
ime--> 20.50 21.00 21.50 22.00 22.50 23.00 
bundance 

I 
6000 

5000 

4000 

3000 

2000 

SERAS-017-DTM-011413_3 0386 



File :C:\msdchem\l\DATA\021512\SL02828.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

15 Feb 2012 13:43 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

rbundance 

i 1200 

I 

11501 

11001 

105oj 

1000 

950 

900 

850 

800 

750 

700 

650 

600 

550 

500 

450 

4ooj 

3501 

300 

250 

Slick2 
Soil Blank 
1200024-Blkl 
82 

SERAS-017-DTM-011413_3 

lon 192.00 (191.70 to 192.70): SL02828.D\data.ms (+) 

0387 



File :C:\msdchem\l\DATA\02l5l2\SL02828.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 

Syslo 
l5 Feb 20l2 l3:43 

Slick2 
Soil Blank 
l200024-Blkl 

using AcqMethod DROTPH05l6ll.M 

Vial Number: 82 

~bundance 

6001 

5ooj 

4001 

3001 

lon 192.00 (191.70 to 192.70): SL02828.D\data.ms 

~bundance lon 206.00 (205.70 to 206.70): SL02828.D\data.ms 

6001 II 

5001 

400 

' I ' I ' 
Time--> 19.50 20.00 20.50 
Abundance 

I 6001 

500 

400 

300 

200 

SERAS-017-DTM-011413_3 

' I ' ' ' ' I ' ' ' I ' ' ' I ' 
21.00 21.50 22.00 22.50 
lon 220.00 (219.70 to 220.70): SL02828.0\data.ms 

I ' ' I ' 
23.00 

0388 

I 
23.50 

I 



:C:\msdchem\1\DATA\021512\SL02828.D 
Syslo 

File 
Operator 
Acquired 15 Feb 2012 13:43 using AcqMethod DROTPH051611.M 
Instrument 
sample Name: 
Mise Info 
Vial Number: 

~bundance 

1 

11 QQ,II 

I 1050 

I 
1000 

I 900 

850 

800 

7501 

700 

650 

600 

550 

sooj 

·~I 
400

1 

350 

3001 

2501 

I 
200) 

1soj 

100 

sol 

Slick2 
Soil Blank 
1200024-Blk1 
82 

~ ol , I ' ' l I I 

ime--> 22.00 22.50 23.00 

SERAS-017-DTM-011413_3 

len 230.00 (229.70 to 230.70): SL02828.D\data.ms (+) 

0389 



:C:\msdchem\l\DATA\02l5l2\SL02828.D 
Syslo 

File 
Operator 
Acquired 
Instrument 

l5 Feb 20l2 l3:43 using AcqMethod DROTPH05l6ll.M 
Slick2 

Sample Name: Soil Blank 
Mise Info l200024-Blkl 
Vial Number: 82 

lon 216.00 (215.70 to 216.70): SL02828.D\data.ms 

' ' I ' ' ' ' I ' ' ' ' I ' ' ' ' I ' ' I ' ' I ' ' 
24.00 24.50 25.00 25.50 26.00 26.50 27.00 27.50 
lon 230.00 (229.70 to 230.70): SL02828.D\data.ms 

0390 



File :C:\msdchem\1\DATA\021512\SL02828.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

fA.bundance 

I 
I 

7000 

6000 

5500 

4500 

4000 

3000 

2500, 
l 

2000 

1500j 

I 
1000 

Syslo 
15 Feb 2012 

Slick2 
Soil Blank 
1200024-Blk1 
82 

13:43 using AcqMethod DROTPH051611.M 

lon 242.00 (241.70 to 242.70): SL02828.0\data.ms (+) 

500 1 I 
I o~-~---····•·········•:~~-:;::=:;=::, .... , .... , .... , ... , ~ime--> 25.00 25.20 25.40 25.60 25.80 26.00 26.20 26.40 26.60 26.80 27.00 .27.20 27.40 27.60 27.80 28.00 28.20 28.40 28.60 28.80 

SERAS-017 -DTM-011413 _ 3 0391 



File :C:\msdchem\l\DATA\02l5l2\SL02828.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

bundance 
70001 

6500 

6000 

5500 

50001 
4500; 

4000 

3500 

3000 

2500 

2000 

1500 

6000 

5500 

5000 

4500 

4000 

35ooj 

3000 

2500 

2000 

1500 

1000 

500 

Syslo 
l5 Feb 20l2 

Slick2 
Soil Blank 
l200024-Blkl 
82 

SERAS-017-DTM-011413_3 

l3:43 using AcqMethod DROTPH05l6ll.M 

lon 242.00 (241.70 to 242.70): SL02828.0\data.ms 

II 

I i 
' 

0392 



MCDET.MAC 

! File : MCDET.MAC 
! J. Syslo MACRO for compiling methyl chrysene fingerprints in oil - 11/15/07 
on Liberty 

NAME MCDET 
format separated,, ,1 
EIC 24.8:29,242 
EIC 24.8:29,256 
r5 = X+Y 
DRAW 2,r5 
macro "printwin2.mac",go 
remove printwin2 
remove Mcdet 
clear 
return 

SERAS-017-DTM-011413_3 0393 
Page 1 



File :C:\msdchem\1\DATA\021512\SL02828.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

~bundance 

I 
i 

7000 

I 

65ooj 

6000 

5500 

5000 

4500 

4000 

3500 

3000 

2500 

2000 

I 
1500 

1000 

5001 

Syslo 
15 Feb 2012 

Slick2 
Soil Blank 
1200024 Blk1 
82 

13:43 using AcqMethod DROTPH051611.M 

lon 242.00 (241.70 to 242.70): SL02828.0\data.ms (+) 

IJ~ ~ ol' '''I''''~'' 1'' ''I'''' I'''' I'''' I' :::1' '''I'''' I''~' I·''' I'''' I'''' I· 
ime--> 24.80 25.00 25.20 25.40 25.60 25.80 26.00 26.20 26.40 26.60 26.80 27.00 27.20 27.40 27.60 27.80 28.00 28.20 28.40 28.60 28.80 

SERAS-017-DTM-011413_3 0394 
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Data Path 
Data File 
Acq On 
Operator 

mple 

Quant Time: 
Quant Method 
Quant Title 
QLast Update 
Response via 

Quantitation Report 

C:\msdchem\1\DATA\021512\ 
SL02829.D 
15 Feb 2012 14:27 
Syslo 
SERAS-017-0002 
30g to 1.0mL 
83 Sample Multiplier: 1 

(Not Reviewed) 

Feb 15 15:17:56 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 
Thu Dec 15 15:26:49 2011 
Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 
5) d30-Tetradecane 
6) dSO-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring Compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
3) d14-o-Terphenyl {s} 
Spiked Amount 20.000 
4) Sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

18.704 188 
13.532 66 
23.784 66 
34.637 66 

18.830 188 

19.733 244 

21.158 260 

28.164 66 

419430 10.00 ug/mL -0.02 
129686 10.00 ug/mL -0.02 
144537 10.00 ug/mL -0.02 
130132 10.00 ug/mL -0.02 

514605 11.54 ug/mL 0.00 
Recovery 57.70% 

243105 12.40 ug/mL -0.02 
Recovery 62.00% 

30879 12.95 ug/mL 0.00 
Recovery 64.75% 

176034 14.06 ug/mL -0.01 
Recovery 70.30% 

Qvalue 

= qualifier out of range (m) = manual integration (+) = signals summed 

JROTPHOSIERAS~017v.Gl'M~:tl41:62_31 :38: 8 2013 SLICK2 0396 Page: 



File 
CJtcq On 
rrPperator 
:::tlsample 
~i 
Cf>-LS Vial 
..... 

Quantitation Report 

C:\msdchem\1\DATA\021512\ 
SL02829.D 
15 Feb 2012 14:27 
Syslo 
SERAS-017 0002 
30g to 1.0mL 
83 Sample Multiplier: 1 

(Not Rev 

Time: Feb 
Method 
Title 
Update 

15 15:17:56 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 

900000 

800000 

700000 

600000 

500000 

400000 

300000 

200000 

Thu Dec 15 15:26:49 2011 
Initial Calibration 

oi 

~ 
"' "0 

j 
0 

"" @: rJ) 

., g 
c: >. 

t c: ., 
J::; 

e-., 
f-
6 ... ... "" ., 
:0 J::; 

"; 

rJ) 

g ., 
oi c: 

~ r::: 

"' e "' 
"0 8 
~ ~ :; 

U') 
"0 

oi 
c 

i'1 
8 
"' :s .. 
)( ., 
I ... 
r-
"0 

~ 1~. ;-j,~'ffi'OO 18.oa ~2~o.-_o~o~2~{0~'~26 oo 2a.oo' 3o.oo 3i00';~00';8~·~·0'o'~·~;l~-·~4:~()'--;~Too'.'48';r~~0()' 7;_i;;_) 

100000 

051611.M Wed Jan 02 16:38:18 2013 SLICK2 Page: 2 



Area Percent Report 

Data Path 
Data File 
Acq On 

c 
ALS Vial 

C:\msdchem\1\DATA\021512\ 
SL02829.D 
15 Feb 2012 14:27 
Syslo 
SERAS-017-0002 
30g to 1. OmL 
83 Sample Multiplier: 1 

Integration Parameters: Oilint.P 
Integrator: RTE 
Smoothing : ON Filtering: 5 
Sampling 1 
Start Thrs: 0.05 
Stop Thrs : 0.05 

Min Area: 0.5 % of largest Peak 
Max Peaks: 5 

Peak Location: TOP 

If leading or trailing edge < 50 prefer < Tangent else baseline drop > 
Peak separation: 3 

Method 
Title 

C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 

Signal : EIC Ion 85.00 (84.70 to 85.70): SL02829.D\data.ms 

peak 
# 

R.T. first max last 
min scan scan scan 

PK 
TY 

peak 
height 

corr. 
area 

corr. 
% max. 

% of 
total 

1 27.856 973 2997 5610 rM 459843 57237733 100.00% 100.000% 

Sum of corrected areas: 57237733 

051611.M Wed Jan 02 16:39:59 2013 SLICK2 
1.._ I) ilf.[. 

·~] 

SERAS-017-DTM-011413_3 0398 



:C:\msdchem\1\DATA\021512\SL02829.D 
Syslo 

"ile 
)perator 
\cquired 
.nstrument 

15 Feb 2012 14:27 using AcqMethod DROTPH051611.M 

le Name: 
Info 
Number: 

I 

4000001 

l 
l 

3500001 
I 
I 

3000001 
I 
I 
I 

25ooool 

i 
2000001 

150000 

100000 

I 

5000:1 

I 
5.00 

800000 

700000 

I 
I 

600000j 

I 
5oooool 

I 
I 

Slick2 
SERAS-017-0002 
30g to 1.0mL 
83 

l I l 

10.00 

SERAS-017-DTM-011413_3 

'0" 85.00 (84.70 to ~~r~~ Sl02829.Did•'•·m• I•) 

' I ; 
45.00 

0399 

I 

50.00 



cNUTlngrlNAL.mac 
File : ENOfingFinal.MAC 
J. Syslo MACRO for printing select fingerprints for Enbridge Oil, 01/09/2012 

name ENOfingFinal 

TIC 
draw 2,x 

macro "TICTPH.mac",go 
remove TICTPH 
macro "TPH8583Stacked.mac",go 
remove TPH8583Stacked 

macro "TPHSERAS.mac",go 
remove TPHSERAS 

macro "ENOTPHSEPN.mac",go 
remove ENOTHPSEPN 

macro "HOPSTER.mac",go 
remove HOPSTER 

macro "ParentPAH.mac",go 
remove PARENTPAH 

macro "PAH1803N.mac",go 
remove pah1803n 

macro "McDet.mac",go 
remove McDet 

remove ENOfingFinal 
clear 
return 

SERAS-017-DTM-011413_3 Page 1 
0400 



Macros Used to Process Data & Produce Select Fingerprints for Enbridge Oil Site 

ENOfingFinal.mac: This macro ran the following 8 nested macros to produce VDR's and fingerprints: 

TICTPH.mac: Illustrates the VDR comparing the total ion chromatogram (TIC) relative to the TPH fingerprint generated 
by macro TPHSERAS.mac. 

TPH8583stacked.mac: A simple useful VDR that compares the ion 85 over ion 83 TPH non normalized fingerprints. 

TPHSERAS.mac: This macro extracts the signal for six ions (105, 83, 85, 113, 123, and 183 and adds them together to 
form the TPH fingerprint of the sample. This combined 6 ion fingerprint is also used to quantitate TPH by GC/MS using 
the Draft SERAS GC/MS TPH SOP# 1841. Most labs that attempt to quantitate TPH by GC/MS use just ion 85. 

ENOTPHSEPN.mac: This is a similar macro to TPHSERAS.mac, but plots each of the 6 EIC's used for the combined 
TPH signal ofTPHSERAS.mac. Currently, this presentation is being used to study the effects of biodegradation on each of 
the 6 separate signals (classes of compounds). 

Hopster.mac: This is an example of a stacked set of fingerprints of the ion 191 hopane over the ion 217 sterane biomarker 
compounds. It's a simple VDR with many applications. 

ParentPAH.mac: Shows the EIC's for just the individual non-alkylated PAH compounds for the entire sample. This 
extracts and prints a chromatogram for just the parent PAH's; it essentially separates and shows approximately 20 priority 
pollutant PAH's that are present in the oil. 

PAH1803N.mac: Illustrates all the alkylated PAH homologues in a staked non-normalized format, and as one combined 
"fingerprint" for each class (alkyl-naphthalenes, methyl-chrysenes, etc). 

MCDET.MAC: Compiles and shows the total methyl- and dimethyl-chrysene fingerprint bracketed by an internal 
standard as a reference. This combined alkyl-PAH fingerprint was supplied in a REAC fingerprint report. Supported by 
the testimony of the former REAC GC/MS chemist who wrote and developed this method, this unique fingerprint was a 
crucial piece of evidence used by USEPA attorneys to identifY and successfully prosecute the PRP (after 6 years of 
litigation) who released several million gallons of oil into a river. After reviewing the REAC fingerprint report, the USCG 
Coil Lab changed their SOP to adopt and implement this former REAC, now SERAS parameter. 

The following macro was used to provide a fingerprint to satisfY QC criteria listed in fingerprint method ASTM D-5739: 

FireF117.mac: This shows two stacked fingerprints composed of the ion 85 graphic trace for alkanes and the ion 191 
hopane fingerprint. This presentation is primarily used to evaluate the CG-117 reference oil that is analyzed at the 
beginning and end of a 12 hour sequence, but has useful applications on unknown site oils. 

SERAS-017-DTM-011413_3 0401 



TICTPH.MAC 

! File : TICTPH.MAC 
! J. Syslo MACRO for presenting TIC vs. TPH as 85 & 83 
! Normalized 
NAME TICTPH 
format separated,, ,1 
EIC 4.5:55,85 
EIC 4.5:55,83 
r5=X+Y 
TIC 3:55 
exchange r5,x 
exchange r5,y 
merge 
draw 2,x 
macro "printwin2",go 
remove printwin2 
tic 4.5:55 
exchange x,rO 
clear 
draw 2,r0 
remove ticTPH 
return 

SERAS-017-DTM-011413_3 Page 1 
0402 



File :C:\msdchem\1\DATA\021512\SL02829.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

bundance 

8000001 
I 

700000 

600000: 

500000 

400000 

300000 

350000 

300000 

2500001 

I 
200000' 

150000 

100000, 

500J 

syslo 
15 Feb 2012 14:27 

Slick2 
SERAS-017-0002 
30g to 1.0mL 
83 

using AcqMethod DROTPH051611.M 

TIC: SL02829.D\data.ms 

[~~im~e~--~>~ __ ~5.~00~ ____ 1~0~.0~0~~~15~·~00~~~2~0.~0~0--~~~~--~~~--~~~--~~~--~~~--~5~000~-~ 

SERAS-017-DTM-011413_3 0403 



TPH8583stacked.MAC 

! File : TPH8583stacked.MAC 
! J. Syslo MACRO for presenting 85 over the 83 fingerprint - Not Normalized. 
Can determine 
! early bildegradation by loss of ion 85 saturated hydrocarbons. Simple 
degradation will 
! quickly earase the SHC's, yet leav the ion 83 fingerprint unchanged. JS 

! Not Normalized 
NAME TPH8583stacked 
format separated,, ,0 
EIC 4.5:55,85 
EIC 4.5:55,83 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
exchange x,ro 
clear 
draw 2,r0 
remove TPH8583stacked 
return 

SERAS-017 -DTM-011413 _ 3 Page 1 0404 



File :C:\msdchem\1\DATA\021512\SL02829.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

b~ 

I 
2600001 

240000 

220000 

200000 

180000 

160000 

140000 

1200001 

100000 

80000 

60000 

40000 

20000 

Syslo 
15 Feb 2012 14:27 using AcqMethod DROTPH051611.M 

Slick2 
SERAS-017-0002 
30g to 1.0mL 
83 

lon 85.00 (84.70 to 85.70): SL02829.D\data.ms 

0~~~~~~~~~~::~~~~~~~~~~ 
ime--> 5.00 

b~ 

260000 

240000 

220000 

200000 

1800001 

1600001 

1400001 
! 

120000 

100000 

80000 

60000 

40000 

rrime--> 

10.00 15.00 

SERAS-017-DTM-011413_3 

w.oo ~.00 ~.00 ~.00 ~.00 45.00 50.00 
lon 83.00 (82.70 to 83.70): SL02829.D\data.ms 

0405 



TPHSERAS.mac 
File : TPHSERAS.mac 
J. Syslo MACRO for sum of GRO (105) & DRO (85+83+113+123+183) TPH 
For total GRO & DRO +UCM TPH quanted as total fingerprint 

*** New way to do TPH with 6 ions not just 83 + 85**** 
*** Developed October 2009 for DRO in water PT sample by J. Syslo**** 

Plots NOT normalized 
integratable in window 2 

! This will automatically print the fingerprint, then after macro runs, show TPH 
over TIC onscreen 

NAME TPHSERAS 
format separated,,,O 
EIC 4:55,105 
EIC 4:55,123 
r6=X+Y 
eic 4:55,113 
eic 4:55,183 
r7=X+Y 
eic 4:55,85 
eic 4:55,83 
r8=X+Y 
r4=r6+r7+r8 
exchange r4,r0 
DRAW 2, rO 
macro "printwin2.mac",go 
!emove printwin2 
TIC 4:55 
draw 1,x 
remove TPHSERAS 
clear 
return 

SERAS-017 -DTM-011413_3 0406 
Page 1 



File :C:\msdchem\1\DATA\021512\SL02829.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

15 Feb 2012 14:27 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 
460000 

440000 

420000 

400000 

380000 

360000 

340000 

320000 

300000i 

280000: 

2600001 

240000 

220000 

200000 

180000 
I 

160000 

140000 

Slick2 
SERAS-017-0002 
30g to 1.0mL 
83 

lon 85.00 (84.70 to 85.70): SL02829.D\data.ms (+) 

SERAS-017-DTM-011413_3 0407 



ENOTPHsepn.mac 

! File : ENOTPHsepn.mac 
! J. Syslo MACRO for presenting TPH as separate 85 + 113 + 83 + 123 + 183 + 193 
signals 

! normalized and stacked for Enbridge Oil - left ion 105 out (formaldehyde 
peaks) 

NAME enoTPHsepn 
format separated,, ,1 
EIC 4.5:55,85 
eic 4.5:55,113 
merge 
EIC 4.5:55,83 
merge 
EIC 4.5:55,123 
merge 
EIC 4.5:55,183 
merge 
EIC 4.5:55,193 
merge 
! EIC 4.5:55,105 
! merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
remove ENOTPHsepn 
clear 
return 

SERAS-017-DTM-011413_3 0408 
Page 1 



File :C:\msdchem\1\DATA\021512\SL02829.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

bundance 
I 
l 

2000001 

I 
100000 

I 

!Time--> 5.00 
f.bundance 

60000i 
I 
I 

40000 

20000 

I 
I 

Time--> 5.00 
Abundance 

I 

50000 

ime--> 5.00 
bundance 

I 

40000 

I 20000
1 

I I 
ifime--> 5.00 

bundance 

10000 

I 
50001 

~ime--> 5.00 
rbundance 

2000 

' I 

I I I I 

syslo 
15 Feb 2012 14:27 using AcqMethod DROTPH051611.M 

I 

I 

Slick2 
SERAS-017-0002 
30g to 1.0mL 
83 

len 85.00 (84.70 to 85.70): SL02829.D\data.ms 

J,,(~ I II I 11'1~ . II 
I I I I I I I I I I I I I I I I I I I I I 

10.00 15.00 20.00 25.00 30.00 35.00 
I 

len 113.00 (112.70 to 113.70): SL02829.D\data.ms 

I 

I 

~.~LL J I II .I 
I ' I I I I I I I '11 I I I I 

10.00 15.00 20.00 25.00 30.00 35
1

00 
I on 83.00 (82.70 to 83.70): SL02829.D\data.ms 

I I I 

40.00 

40.00 

10.00 15.00 ~.00 ~.00 ~.00 ~.00 ~.00 
len 123.00 (122.70 to 123.70): SL02829.D\data.ms 

I I I I I 

45.00 

45
1

00 

45.00 

I 
10.00 

~i 1'1 1111 1' 11 '1 1~1 
15.00 20.00 25.00 30.00 35.00 40.00 45.00 

len 183.00 (182.70 to 183.70): SL02829.D\data.ms 

40.00 45.00 

I I I ! I 

50.00 

50
1

00 

i 
50.00 

I 

so'oO '=1 

50.00 

I 1000 

lime-> 0sc.or=o=;=;::::::;:::=:r1=o=;:::o:=:o;:::::;~:::::,:_15_,.-oo~.,--,..L,-2-o'".o_,oc-r~-2.-5,..o-o..,.--;--r----.3-o."o_,o--,--,--.3-5.-:o-o._...---r~4-o.1-o_,o----.~_,4-5.-.o-o~~~5o_,.-oo-,--.,-
SERAS-017-DTM-011413_3 0409 

i 

I 

I 

l 
l 



HopSter.MAC 
File : HopSter.MAC 
J. Syslo MACRO for hopane fingerprint from November 2007 program: 

! for displaying both Hopane and Steranes on one page: normalized chromatogram 
! using it on Slick2 now 8/18/09 J. Syslo 

NAME HOPSTER 
format separated,, ,1 
EIC 25:40,191 
EIC 25:40,217 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
tic 4:50 
exchange x,rO 
draw 2,r0 
remove hopster 
clear 
return 

SERAS-017 -DTM-011413_3 0410 
Page 1 



File :C:\msdchem\1\DATA\021512\SL02829.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

15 Feb 2012 14:27 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

350001 

I 

30000 

25000 

20000 

15000 

ime--> 25.00 
bundance 

24000 

22000 

20000 

18000 

16000' 1 

.I 

14000 
I 

12000 

100001 I 

8000 I· 

6000 

4000 

2000 

II/ 

/I 

I 

~~ 

Slick2 
SERAS 017-0002 
30g to 1.0mL 
83 

lon 191.00 (190.70 to 191.70): SL02829.D\data.ms 

ime--> 25[-. o.-o .,--,-2.-61
. o_,o,..,2'"7": o.,o-,-,.,281 .-.00-,--,.-2.-9'. o.-o ,-,--3.,01

: o'"'o-.-.-,-31'. o.,o.,.,,.321 .-.00-,-,-,3.-3.10,.,.o.-3"4'. o-.o.-r3-.5': o,:o::,.,.::;36::,._;oo:::;=;::3;:::7r: .o;:::o :::::::;::3:r8or. o'ro~3~9""". o<;::o~..,.-'l~ I 

SERAS-017-DTM-011413_3 0411 



ParentPAH.MAC 
File : ParentPAH.mac 
J. Syslo MACRO to show just the parent PAH's - 10 ions, 01/12/2012 
non-normalized data - all chromatograms added & automatically prints. 

NAME ParentPAH 
format separated,,,O 
EIC 10:35,128 
EXCHANGE X,R5 
EIC 10:35,152 
pap=x+r5 
EIC 10:35,154 
pap=x+pap 
EIC 10:35,166 
pap=x+pap 
EIC 10:35,178 
pap=x+pap 
EIC 10:35,202 
pap=x+pap 
EIC 10:35,228 
pap=x+pap 
EIC 10:35,252 
pap=x+pap 
EIC 10:35,276 
pap=x+pap 
EIC 10:35,278 
pap=x+pap 
x=pap 
exchange x,ro 
DRAW 2, rO 

macro "printwin2",go 
remove printwin2 

remove parentpah 
clear 
return 

SERAS-017-DTM-011413_3 0412 
Page 1 



File :C:\msdchem\1\DATA\021512\SL02829.D 
syslo Operator 

Acquired 
Instrument 
sample Name: 

15 Feb 2012 14:27 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

I 
700000 

650000 

I 
600000 

5500001 

500000 

450000 

400000 

350000 

I 

300000 

250000 

200000 

150000 

100000 

50000 

I 

Slick2 
SERAS-017-0002 
30g to 1.0mL 
83 

lon 128.00 (127.70 to 128.70): SL02829.D\data.ms (+) 

SERAS-017-DTM-011413_3 0413 

34.00 



PAH1803N.mac 
File : PAH1803N.MAC 
J. Syslo MACRO for illustrating all PAH homologues: 4/10/08 
Separate fingerprints are not Normalized 
Combined fingerprints are not normalized. 

NAME PAH1803N 
format separated,,,O 
! methyl-naphthalenes 

macro "MNSCO.mac",go 
macro "MNS.mac",go 

methyl-fluoranthenes 
macro "Flco.mac",go 
macro "FL.mac",go 

methyl-dibenzothiophenes (Sulful fingerprint) 
macro "SS216co.mac",go 
macro "ss216.mac",go 

!methyl-phenanthrenes 
macro "PAco.mac",go 
macro "PA.mac",go 

methyl-fluoranthene/pyrenes 
macro "FPco.mac",go 
macro "FP.mac",go 

methyl-chrysenes 
macro "MCco.mac",go 
macro "mc.mac",go 

! REMOVE PAH1803N 
TIC 3:55 
exchange x,rO 
draw 2,r0 
remove pah1803N 
clear 
return 

SERAS-017-DTM-011413_3 
Page 1 

0414 



File :C:\msdchem\1\DATA\021512\SL02829.D 
Syslo Operator 

Acquired 
Instrument 
sample Name: 

15 Feb 2012 14:27 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

16000 

15000 

14000] 

13000 

12000 

11000 

10000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

Slick2 
SERAS-017 0002 
30g to 1.0mL 
83 

Jon 184.00 (183.70 to 184.70): SL02829.D\data.ms (+) 

I 

lN 
SERAS-017-DTM-011413_3 

I I 

I' II/ 

0415 



File :C:\msdchem\1\DATA\021512\SL02829.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

bundance 
150001 

10000 

5000 

ime--> 
bundance 

15000 

10000 

5000 

~bundance 
15000 

10000 

5000 

0 
ime--> 
bundance 

150001 

10000 

13.00 

syslo 
15 Feb 2012 14:27 using AcqMethod DROTPH051611.M 

Slick2 
SERAS-017-0002 
30g to 1.0mL 
83 

lon 142.00 (141.70 to 142.70): SL02829.D\data.ms 

17.00 17.50 18.00 
lon 156.00 (155.70 to 156.70): SL02829.0\data.ms 

lon 170.00 (169.70 to 170.70): SL02829.0\data.ms 

~ I 

. J1 1UW~~~·"~~ , 
14.50 1 5.00 1 5.50 16.00 16.50 17.00 17.50 18.00 ··~'·1·, 
''" 184.00 (183.70 to 184.70)• SL02829.D'do.,.m, ~ , 

II 

13.50 14.00 

L,~
00

:t-i .,....,.._,~-3.'1 oo.,...l -,--,-1,.....3,:5..,..o ....,....,_1.,....1 411o...,.o...,....~i 41.5,_,o~~~..,115 1~ooF' "F"T""'T11s'r5or=r' ~~1=-=6r.o=;::-.o ~~~1.;'.:6:cr15"'o~,_, "~ ~'.~'o_\J~c.;~'~..::,oc-~-~~1s,J_::oo~' ~W-,-~ 
SERAS-017-DTM-011413_3 0416 



File :C:\msdchem\1\DATA\021512\SL02829.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

15 Feb 2012 14:27 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

f,bundance 

i 310001 

30000 

29000 

28000 

27000 

26000 

25000 

24000 

23000 

22000 

21000 

20000 

19000 

18000 

17000 

16000 

15000 

14000 

13000 

12000, 

11000 

10000 

9000 

8000 

70ooj 
I 

6000' 

5000 

4000 

slick2 
SERAS 017-0002 
30g to 1.0mL 
83 

lon 180.00 (179.70 to 180.70): SL02829.D\data.ms (+) 

SERAS-017-DTM-011413_3 0417 



File :C:\msdchem\1\DATA\021512\SL02829.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

15 Feb 2012 
Slick2 

14:27 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

14000 

12000 

10000 

8000 
I 

60001 

4000 

2000 

SERAS-017-0002 
30g to 1.0mL 
83 

lon 180.00 (179.70 to 180.70): SL02829.D\data.ms 

0~~~~-.~-.~~.-~~~--~~~-.~-.~~--,-~~--~~~~-.-.-.-r~.-,-~~~ 

ime--> 17.00 18.00 18.50 19:oo 19.50 20.00 20.50 21.00 
bundance lon 194.00 (193.70 to 194.70): SL02829.D\data.ms 

14000 

12000 

10000 

8000 

6000 

4000 

2000 

I 

18.00 21.00 18.50 19:oo 19.50 20.00 20.50 
lon 208.00 (207.70 to 208.70): SL02829.D\data.ms 

14000 

12000 

10000 

8000 

SERAS-017-DTM-011413_3 0418 



File :C:\msdchem\1\DATA\021512\SL02829.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

15 Feb 2012 14:27 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

115000 

110000 

105000 

100000 

95000 

90000 

85000 

80000 

750001 

! 

70000 

55000 

50000 

45000 

40000 

I 
350ooj 

i 
3oooo1 

I 
25oooj 

I 
2000oj 

15000 

10000 

ime--> 

slick2 
SERAS-017-0002 
30g to 1.0mL 
83 

lon 198.00 (197.70 to 198.70): SL02829.D\data.ms {+) 

SERAS-017-DTM-011413_3 0419 



File :C:\msdchem\1\DATA\021512\SL02829.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

15 Feb 2012 14:27 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 
I 

200001 

15000 

10000 

5000 

ime--> 
bundance 

20000 

ime--> 
bundance 

I 
i 

20000 

15000 

10000 

slick2 
SERAS-017-0002 
30g to 1. OmL 
83 

I on 198.00 (197. 70 to 198. 70): SL02829.D\data.ms 

19.50 20.00 20.50 21.00 21.50 22.00 
lon 226.00 (225.70 to 226.70): SL02829.D\data.ms 

SERAS-017-DTM-011413_3 

22.50 23.00 

0420 



File :C:\msdchem\l\DATA\02l5l2\SL02829.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

l5 Feb 20l2 l4:27 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

bu~ 

100000 

95000 

90000 

85000 

aooooj 

75000 

70000 

65000 

60000 

55000 

50000 

45000 

400001 
I 

35000 

30000v 

25oooJ 

20000 

15000 

10000 

5000 

~ime--> 

Slick2 
SERAS-Ol7-0002 
30g to l.OmL 
83 

ion 192.00 (191.70 to 192.70): SL02829.D\data.ms (+) 

~ I 

II 
II •' 

\ 

SERAS-017-DTM-011413_3 

~ 
II 

II 

I 

l~~ 

0421 



File :C:\msdchem\1\DATA\021512\SL02829.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

15 Feb 2012 14:27 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 
100000j 

! 

aooooj 

I 
60000 

40000 

20000 

Slick2 
SERAS-017-0002 
30g to 1.0mL 
83 

lon 192.00 (191.70 to 192.70): SL02829.D\data.ms 

0~~~~~,-~~~,-~~~,-~~,-.-~~~~~~~~=;~~~~~~~~~~ 
ime--> 19.50 
bundance 

100000 

80000 

60000 

40000 

20000 

~ime--> 1~.50 
rbundance, 

I 1ooooo~ 

aooool 

60000 

40000 

20.00 20.50 

SERAS-017-DTM-011413_3 

21.00 21.50 22.00 22.50 23.00 
lon 206.00 (205.70 to 206.70): SL02829.D\data.ms 

0422 



File :C:\msdchem\l\DATA\02l5l2\SL02829.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

l5 Feb 20l2 l4:27 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

bundance 
135000< 

130000 

1250001 

120000 

115000 

110oool 

105000 

10000oj 

950001 

90000 

85000 

80000 

75000 

70000 

65000 

I 
600001 

55000 

50000 

45000 

40000 

35000 
i 

30000 

25000 

20000 

15000 

Slick2 
SERAS Ol7-0002 
30g to l.OmL 
83 

ion 230.00 (229.70 to 230.70): SL02829.D\data.ms (+) 
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File :C:\msdchem\1\DATA\021512\SL02829.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

15 Feb 2012 14:27 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

~bundanJ 
I 130000, 
I I 
I 12oooo 

110000 

100000 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

130000 

120000 

1100001 

1000001 

900001 

80000j 
l 

700001 

6oooo
1 

50000 

40000 

30000 

Slick2 
SERAS-017-0002 
30g to 1.0mL 
83 

lon 216.00 (215.70 to 216.70): SL02829.0\data.ms 

'I 
I 

SERAS-017 -DTM-011413 _ 3 

27.00 27.50 

27.00 27.50 

0424 



File :C:\msdchem\1\DATA\021512\SL02829.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

15 Feb 2012 14:27 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

1000001 

95000 

90000 

85000 

80000 

75000 

70000 

I 
65000' 

60000 

55000 

50000 

45000 

40000 

35000' 

30000 

25000 

Slick2 
SERAS-017-0002 
30g to 1.0mL 
83 

lon 242.00 (241.70 to 242.70): SL02829.D\data.ms (+) 

SERAS-017-DTM-011413_3 0425 



File :C:\msdchem\1\DATA\021512\SL02829.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

15 Feb 2012 14:27 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

1000001 

I 
90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

Slick2 
SERAS-017-0002 
30g to 1.0mL 
83 

lon 242.00 (241. 70 to 242. 70): SL02829.D\data.ms 

ime--> 25.00 25.20 25.40 25.60 25.80 26.00 26.20 26.40 26.60 26.80 27.00 27.20 27.40 27.60 27.80 28.00 28.20 28.40 28.60 28.80 
~bundance lon 256.00 (255.70 to 256.70): SL02829.D\data.ms 
I 1000001 

90000 

80000 

70000 

600001 

50000 

40000 

30000 

SERAS-017-DTM-011413_3 0426 



MCDET.MAC 

! File : MCDET.MAC 
! J. Syslo MACRO for compiling methyl chrysene fingerprints in oil - 11/15/07 
on Liberty 

NAME MCDET 
format separated,,,! 
EIC 24.8:29,242 
EIC 24.8:29,256 
r5 = x+y 
DRAW 2,r5 
macro "printwin2.mac",go 
remove printwin2 
remove Mcdet 
clear 
return 

SERAS-017-DTM-011413_3 0427 
Page 1 



File :C:\msdchem\1\DATA\021512\SL02829.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

15 Feb 2012 
Slick2 

14:27 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

I bundance 

100000 

95000i 

90000 

85000 

80000 

75000 

70000 

65000 

60000 

55000 

50000 

45000 

40000 

35000 

I 

300001 

250001 

20000 

15000 
I 

10000 

SERAS-017-0002 
30g to 1.0mL 
83 

''[ 242 00 (241. 70 to 242. 70)' Sl02829.D~ot•.m• ( •) 

I 

f 
~w~ 

~ime--> 24.80 25.00 25.20 25.40 25.60 25.80 26.00 26.20 26.40 26.60 26.80 27.00 27.20 27.40 27.60 27.80 28.00 28.20 28.40 28.60 28.80 

SERAS-017-DTM-011413_3 0428 



j Logbook# SERAS-1-0121 

[.J ..et6G~ QL + Y::/Q~(1J"5v:J Pag-.86: .• ·. · 

SERAS, GC/MS Injection Log . . 
GCIMS System: "SLICK ll" S/N#'s US1091S004/US90432092 '/Jloif'tfiSt~/j../1 

eiJkJ PG t 6 c ' Methd File: oFTPP/ 2. 
~~·~·-~,...,..::..,;.-L:::::::r-----:-.----r-l-,....,.....4:.___--- laj. Volume: 

JlulyllaiDIIte:•~:LlJ._L_t:~).e..l~Jh~=-..::!!.1.~'-J!..l~--- Aaalyat: 

RmewedBy: Dlte Clleeked: 

SERAS-017-DTM-011413_3 0429 



Sequence Name: 
Comment: 

Operator: 
Data Path: 

Instrument Control 
Data Analysis 

rument Control 
a Analysis 

C:\msdchem\1\sequence\022712.s 
Enbridge Oil 
Syslo 
C:\MSDCHEM\1\DATA\022712\ 

Pre-Seq Cmd: 
Pre-Seq Cmd: 

Post-Seq Cmd: 
Post-seq Cmd: 

Method Sections To Run 
(X) Full Method 

On A Barcode Mismatch 
(X) Inject Anyway 

( ) Reprocessing Only ( ) Don't Inject 

Line 
1) Sample 
2) Sample 

Datafile 
Method 

3) Sample 
4) Sample 
5) Sample 

Datafile 
Method 

6) Sample 
Datafile 
Method 

7) Sample 
Datafile 
Method 

8) Sample 
Datafile 
Method 

9) Sample 
Datafile 
Method 

Sample 
Datafile 
Method 

99 
71 

72 
73 

1 

2 

3 

4 

5 

6 

Sample Name/Mise Info 
SL02870 DFT8270D 50 DFTPP 
1K DRO/TPH CCV 
SL02871 
DROTPH051611 
SL02872 
SL02873 

OILSIMS2 
OILSIMS2 

BLK022712WD 
SL02874 
DROTPH051611 
SERAS-017-0003 
SL02875 
DROTPH051611 
SERAS-017-0003 dup 
SL02876 
DROTPH051611 
SERAS-017 0004 
SL02877 
DROTPH051611 
SERAS-017-000X 
SL02878 
DROTPH051611 
SERAS-017 0003 EOS 
SL02879 
DROTPH051611 

11) Sample 7 SL02880 OILSIMS2 10K CG-117 Reference 
L;H-~~~~~OILLINS4~~~Q~Q~~~ 

01 12:21:41 2012 043&' 1 



[njection Log 

)ata Directory: C:\msdchem\1\DATA\022712\ 

SampleName Miscinfo Vial Multiplier Injection Time 

L 02870.D 
30 DFTPP 

2) SL02871.D 
LK DRO/TPH CCV 

3) SL02872.D 
lOppm SHC/PAH 

'l) SL02873.D 

RVB0025 99 

RVB0003 Exp. 8/12/1 71 

RTL0035 RES/MASS DIS 72 

lOK CG-117 Reference RUL0003 73 

5) SL02874.D 
BLK022712WD 

5) SL02875.D 
SERAS-017-0003 

7) SL02876.D 
SERAS-017-0003 dup 

B) SL02877.D 
SERAS-017-0004 

9) SL02878.D 
SERAS-017-000x 

L02879.D 
-017-0003 EOS 

11) SL02880.D 

10mL RUC0022 + 0.1mL 1 

275-55-05 {0.116g in 2 

275-55-05 {0.111gi n 3 

275-56-24 {0.029g in 4 

Bucket 2 "qual skim" 5 

275-55-05 EOB Duplic 6 

10K CG-117 Reference RUL0003 EOS Duplica 7 

12) SL02881.D 
SERAS-017-0003 LIN Linear Scan of 0003 

SERAS-017-DTM-011413_3 

2 

1.000 27 Feb 2012 15:07 

1.000 27 Feb 2012 15:31 

1.000 27 Feb 2012 16:32 

1.000 27 Feb 2012 17:34 

1.000 27 Feb 2012 18:44 

1.000 27 Feb 2012 19:33 

1.000 27 Feb 2012 20:35 

1.000 27 Feb 2012 21:37 

1.000 27 Feb 2012 22:38 

1.000 27 Feb 2012 23:40 

1.000 28 Feb 2012 00:41 

1.000 28 Feb 2012 1:42 

0431 



7une File 
7une Time 

GC/MS QA-QC Check Report: 02/27/12 

C:\msdchem\l\DATA\022712\SL02870.D 
27 Feb 2012 15:07 

)aily Calibration File : C:\msdchem\l\DATA\022712\SL0287l.D 

~ile Sample Surrogate Recovery % Internal Standard Responses 
========================================================================= 
3L02871. D 

lK DRO/TPH 51* 56* 61* 60* 
161132 

496730 

~o Quant Results for C:\msdchem\l\DATA\022712\SL02872.D 

3L02873.D 
lOK CG-117 

3L02874.D 
BLK022712W 

3L02875.D 
SERAS-017-

SL02876.D 
SERAS-017-

SL02877.D 
SERAS-017-

SL02878.D 
SERAS-017-

SL02879.D 
SERAS-017-

SL02880.D 
lOK CG-117 

0 0 0 0 
204402 

88* 99* 108* 108* 
95670 

87* 96* 104* 112* 
1183 93 

80* 88* 95* 102* 
119796 

80* 88* 101* 104* 
113788 

0 0 0 0 
257581 

87* 95* 101* 109* 
115104 

0 0 0 0 
191945 

Created: Thu Jan 10 10:28:46 2013 Slick2 

566477 

300975 

306220 

319905 

298775 

698465 

309155 

558084 

165200 202882 

177045 223004 

100642 116776 

99120 125874 

103998 130631 

96470 122101 

227918 283369 

101381 126388 

174777 210874 

SERAS-017-DTM-011413_3 0432 
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Data Path 
Data File 
Acq On 

DFTPP - 8270D 

C:\msdchem\1\DATA\022712\ 
SL02870.D 
27 Feb 2012 15:07 
Syslo 
50 DFTPP 
RVB0025 
99 sample Multiplier: 1 

Integration File: rteint.p 

Method C:\MSDCHEM\l\METHODS\DFT8270D.M 
Title DFTPP Method with 8270D criteria: 
Last Update : Thu Jan 26 14:45:44 2012 

bundance 

600000 

500000 

400000 

300000 

2000001 

100ooo1 
I 

TIC: SL02870.D\data.ms 

\ ( ) 

8/20/10 

0 , · , , . I , 

ime--> 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40 7.60 7.80 8.00 8.20 8.40 8.60 8.80 
bundance Scan 1396 (6.928 min): SL02870.D\data.ms (-1382) (-) 

15000 

10000 

I 
5ooo] 

I 

~/z--> 
I 

19 .0 

127.0 
69.0 

224.0 

Spectrum Information: Scan 1396 

I Target I Rel. to I Lower I Upper I 
Mass I Mass I Limit% I Limit% I 

255.0 
' 

Rel. 
Abn% 

------ ------- ------ ---- -------- -----
51 198 10 I 80 I 35.7 
68 69 0.00 I 2 I 0.0 
69 198 0.00 I 100 I 43.5 
70 69 0.00 I 2 I 0.0 

127 198 10 I 80 I 48.7 
197 198 0.00 I 2 I 0.0 
198 198 100 I 100 I 100.0 
199 198 5 I 9 I 7.4 
275 198 10 I 60 I 27.2 
365 198 1 I 100 I 3.5 
441 442 0.01 I 24 I 17.1 
442 198 50 I 100 I 82.8 
443 442 15 I 24 I 20.7 

----- ---- ------- ------------- -----

2012 SLICK2 

442.0 

440 

Raw Result 
Abn Pass/Fail 

-- ----------
5828 PASS 

0 PASS 
7105 PASS 

0 PASS 
7957 PASS 

0 PASS 
16336 PASS 

1207 PASS 
4436 PASS 

567 PASS 
2309 PASS 

13520 PASS 
2798 PASS 

--------- ----------

0434 Page: 1 



Quantitation Report (Qedit) 

Data Path 
Data File 
Acq On 

C:\msdchem\1\DATA\022712\ 
SL02870.D 
27 Feb 2012 
Syslo 
50 DFTPP 
RVB0025 

15:07 

99 Sample Multiplier: 1 

Quant Time: Feb 27 15:19:40 2012 
Quant Method C:\MSDCHEM\1\METHODS\DFT8270D.M 
Quant Title DFTPP Method with 8270D criteria: 
QLast Update Thu Jan 26 14:45:51 2012 
Response via Initial Calibration 

8/20/10 

f'bundance 

I 40000! 

lon 265.80 (265.30 to 266.30): SL02870.D\data.ms 
lon 267.80 (267.30 to 268.30): SL02870.D\data.ms 
lon 263.80 (263.30 to 264.30): SL02870.D\data.ms 

! 
30ooo1 

I 6.1 poailing = 1.43 

~I 
20000 

10000 

(2) Pentachlorophenol 

6.155min (-0.017) 48.43 ug/ml 

response 39301 

I on Exp% Act% 

265.80 100 100 

267.80 64.50 62.45 

263.80 63.60 64.03 

0.00 0.00 0.00 

2012 SLICK2 

' I I 

6.80 6.90 7.00 

0435 Page: 1 
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Data Path 
Data File 
Acq On 
Operator 

ample 

Quant Time: 
Quant Method 
Quant Title 
QLast Update 
Response via 

Quantitation Report (Qedit) 

C:\msdchem\1\DATA\022712\ 
SL02870.D 
27 Feb 2012 
Syslo 
50 DFTPP 
RVB0025 

15:07 

99 Sample Multiplier: 1 

Feb 27 15:19:40 2012 
C:\MSDCHEM\1\METHODS\DFT8270D.M 
DFTPP Method with 8270D criteria: 
Thu Jan 26 14:45:51 2012 
Initial Calibration 

8/20/10 

ion 184.10 (183.60 to 1 
ion 185.10 (184.60 to 1 

SL02870.D\data.ms 
. SL02870.D\data.ms 

9.7~8"ailing = 

76.9 
92.0 

102.9 

18 .1 

18#.1 
I 

I 
h--,...,..-;.::,.:..r~.::,-,.::..;:,_'rrrr-r"t-t-.,......rt-'TJ.,_-,-.,...,-,..._,.1+-,-r,.,.,"'T'+'T-r-rT-t...,..:.,...TTJ....-'t-'r-r"'-'#...-rrT-tTT-TTl--r1-+5+?r·1,.,1-+6'+7 . .,0.,...,...,, '"''! 'flllfl! 1,_, nl'' -rrTT, I 206.7 

140 150 170 180 190 200 210 

(5) Benzidine 

9.788min (-0.026) 23.34 ug/ml 

response 71434 

ion Exp% Act% 

184.10 100 100 

185.10 14.60 13.95 

0.00 0.00 0.00 

0.00 0.00 0.00 

2012 SLICK2 0436 Page: 1 



Quantitation Report (Qedit) 

Data Path 
Data File 
Acq On 
Operator 

ample 
isc 

s vial 

C:\msdchem\1\DATA\022712\ 
SL02870.D 
27 Feb 2012 
Syslo 
50 DFTPP 
RVB0025 

15:07 

99 Sample Multiplier: 1 

Quant Time: Feb 
Quant Method 
Quant Title 
QLast Update 
Response via 

27 15:19:40 2012 
C:\MSDCHEM\1\METHODS\DFT8270D.M 
DFTPP Method with 8270D criteria: 
Thu Jan 26 14:45:51 2012 
Initial Calibration 

8/20/10 

fbundance 
! I 

ion 235.00 (234.50 to 235.50): SL02870.0\data.ms 
lon 165.00 (164.50 to 165.50): SL02870.0\data.ms 

60000 

40000 

20000 

5000' 

(6) DDT 

11.444min (-0.012) 43.92 ug/ml 

response 59812 

ion Exp% Act% 

235.00 100 100 

165.00 51.80 42.57 

0.00 0.00 0.00 

0.00 0.00 0.00 

Degradation = 28.94% 
10.981 

165.1 

2012 SLICK2 0437 Page: 1 
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TPH Daily Calibration Check Results 
#2 Diesel TPH Calibration Range - Using draft SERAS GC/MS Method 1841 

Calibration I CAL GC/MS TPH d30-IS d50-IS d74-IS Cal Check Calibration 
Check Date Date Pro·ect Wa# Datafile Res onse Area Area Area RF Avera e RF % Diff. 

05/17/11 05/16/11 WSoil MDL 0-011 SL01889 7932426 132429 130508 51192 0.75756 0.72959 3.83 
06/09/11 05/16/11 CUC-Power Plant 0-135 Sl01942 7860351 128757 120362 11883 0.90348 0.72959 23.83 
06!09/11 05/16/11 CUC-Power Plant 0-135 SL01945 6544592 104943 128978 88104 0.60970 0.72959 16.43 
07/08/11 05/16/11 CUC-Power Plant 0-135 SL01970 6848120 109628 127366 77204 0.65387 0.72959 10.38 
07/11/11 05/16/11 CUC-Power Plant 0-135 SL01974 7184921 121573 136941 70557 0.65502 0 72959 10.22 
07/12/11 05/16/11 CUC-Power Plant 0-135 SL01989 7699927 130026 148583 96240 0.61624 0.72959 15.54 
07/27/11 05/16/11 CUC-Power Plant 0-135 SL02012 5526770 90684 107174 65457 0.62968 0.72959 13.69 
08/01/11 05/16/11 CUC-Power Plant 0-135 SL02036 7282274 117359 139028 90753 0.62934 0.72959 13.74 
08/08/11 05/16/11 Move-Maintenance 0-011 SL02067 20772937 342644 403655 197034 0.66062 0.72959 9.45 
08/08/11 05/16/11 Move-Maintenance 0-011 SL02069 9013310 151400 176386 86475 0.65273 0 72959 10.54 
08/10/11 05/16/11 Move-Maintenance 0-011 SL02071 8539256 140844 161739 77290 0.67438 0.72959 7.57 
08/11/11 05/16/11 TPH Soil MDL 0-011 SL02079 8559600 142237 165518 79165 0.66367 0.72959 9.03 
08/12/11 05/16/11 TPH Water! MDL 0-011 SL02093 8541528 140220 170089 76028 0.66327 0.72959 9.09 
08/23/11 05/16/11 CUC-Power Plant 0-135 SL02133 8279388 130044 151992 63182 0.71949 0.72959 1.38 
08/24/11 05/16/11 CUC-Power Plant 0-135 SL02166 6757179 110307 122438 62687 0.68617 0.72959 5.95 
09/21/11 05/16/11 CUC-Power Plant 0-135 SL02202 11190934 169011 205927 119691 0.67875 0.72959 6.97 
09/22/11 05/16/11 CUC-Power Plant 0-135 SL02213 8986654 146134 179078 114918 0.61255 0.72959 16.04 
02/02/12 05/16/11 Enbridge Oil 0-017 SL02671 10771363 175782 209958 153567 0.59918 0.72959 17.87 
02/15/12 05/16/11 Enbridge Oil 0-017 SL02827 11689228 179024 220786 162003 0.62419 0.72959 14.45 
02/24/12 05/16/11 Enbridge Oil 0-017 SL02857 11425492 166909 205857 151555 0.65373 0.72959 1Q.40 
02/27/12 05/16/11 Enbridge Oil 0-017 SL02872 10457816 165200 202882 161132 0.59283 0.72959 /18.74 

! 

DRO_ICAL051611.xlsx 
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Data Path 
Data File 
Acq On 
Operator 

e 
c 

ALS Vial 

Quant Time: 
Quant Method 
Quant Title 
QLast Update 
Response via 

Evaluate Continuing Calibration Report 

C:\msdchem\1\DATA\022712\ 
SL02871.D 
27 Feb 2012 15:31 
Syslo 
1K DRO/TPH CCV 
RVB0003 Exp. 8/12/12 
71 Sample Multiplier: 1 

Feb 27 16:21:23 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 
Fri Feb 24 16:05:34 2012 
Initial Calibration 

Min. RRF 
Max. RRF Dev 

0.010 Min. Rel. Area 
30% Max. Rel. Area 

50% Max. R.T. Dev 0.50min 
200% 

Compound AvgRF CCRF %Dev Area% Dev(min) 
---------------------- ------------------------ ----------- -------------
1 I d10-Phenanthrene 1.000 1.000 0.0 103 -0.02 
2 s d10-Anthracene {s} 1.063 1.079 -1.5 103 -0.02 
3 s d14-o-Terphenyl { s} 0.467 0.525 -12.4 109 0.00 
4 s Sa-Androstane {s} 0.057 0.070 -22.8 116 0. 00 

5 I d30-Tetradecane 1.000 1.000 0. 0 105 -0.02 

6 I d50-Tetracosane 1.000 1.000 0.0 111 0.00 
7 s d62-Triacontane { s} 0.695 1.024 ' 4?.:§# 1..3 7 -0.02 , 

8 I d74-Hexatriacontane 1.000 1.000 0.0 204# -0.05 

(#) = Out of Range SPCC's out = 0 CCC's out = 0 

DROTPH051611.M Thu Jan 10 10:40:44 2013 SLICK2 
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Data Path 
Data File 
Acq On 
Operator 

mple 
sc 
s Vial 

Quantitation Report 

C:\msdchem\1\DATA\022712\ 
SL02871.D 
27 Feb 2012 15:31 
Syslo 
1K DRO/TPH CCV 
RVB0003 Exp. 8/12/12 
71 Sample Multiplier: 1 

Quant Time: Feb 27 16:21:23 2012 

{QT Reviewed) 

Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Fri Feb 24 16:05:34 2012 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 
5) d30 Tetradecane 
6) d50-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring Compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
3) d14-o-Terphenyl {s} 
Spiked Amount 20.000 
4) sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

18.704 188 
13.532 66 
23.784 66 
34.595 66 

18.821 188 

19.733 244 

21.149 260 

28.156 66 

---------------

496730 10.00 ug/mL 0.00 
165200 10.00 ug/mL 0.00 
202882 10.00 ug/mL 0.00 
161132 10.00 ug/mL -0.02 

535829 10.14 ug/mL 0.00 
Recovery 50.70% 

260666 11.23 ug/mL 0.00 
Recovery 56.15% 

34696 12.28 ug/mL 0.00 
Recovery 61.40% 

207784 11.96 ~~~~~o . o o 
Recovery 

-------------- ---------
#) qualifier out of range (m) = manual integration (+) = signals summed 
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Data P 
Data File 

(f) Acq On 
m Operator 
::U Sample 
~Mise 
6 ALS Vial .. 
""" 

Quantitation Report 

C:\msdchem\1\DATA\022712\ 
SL02871.D 
27 Feb 2012 15:31 
Syslo 
lK DRO/TPH CCV 
RVB0003 Exp. 8/12/12 
71 Sample Multiplier: 1 

CQuant Time: Feb 27 16:21:23 2012 
~Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
~Quant Title DRO/TPH ICAL + Surr. 05/16/11 
~QLast Update Fri Feb 24 16:05:34 2012 
_.Response via Initial Calibration 
-l=o. 

ed) 

_. ~L~~~~---------------------------------------------------------------~~~~~~-~~--------------------------------------------- ----------------~ (·,.) 
w 

250000 

oi 
200000 c ., 

0 
Q) 

oi '0 

~ c ., 
U) 

1- 0 
6 0 

"' ~ '0 

150000 ~ 
"' '0 

C() 

!2 oi 
c 

"' .'!l 
100000 c: c 

~ 0 
0 e ., 
-c 

'0 1ii 

l X 

"' :X: 
"' ... 

r-
"0 

-,--rlr-ro-,-1·11·-r-'J'" -r 1--.-t rrT<<"""TT-r 

32.00 34.00 36.00 38_00 40_00 42.00 44.00 46.00 48.00 50.00 52.00 
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Area Percent Report 

Data Path 
Data File 
Acq On 

c 
ALS Vial 

C:\msdchem\1\DATA\022712\ 
SL02871.D 
27 Feb 2012 15:31 
Syslo 
1K DRO/TPH CCV 
RVB0003 Exp. 8/12/12 
71 Sample Multiplier: 1 

Integration Parameters: Oilint.P 
Integrator: RTE 
Smoothing : ON Filtering: 5 
Sampling 1 
Start Thrs: 0.05 
Stop Thrs : 0.05 

Min Area: 0.5 % of largest Peak 
Max Peaks: 5 

Peak Location: TOP 

If leading or trailing edge < 50 prefer < Baseline drop else tangent > 
Peak separation: 3 

Method 
Title 

C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 

Signal : EIC Ion 85.00 (84.70 to 85.70): SL02871.D\data.ms 

peak 
# 

R.T. first max last 
min scan scan scan 

PK 
TY 

peak 
height 

carr. 
area 

carr. 
% max. 

% of 
total 

1 15.098 613 1504 2839 rM 146379 10457816 100.00% 100.000% 

Sum of corrected areas: 10457816 

051611.M Mon Feb 27 16:57:26 2012 SLICK2 

SERAS-017-DTM-011413_3 0443 



File :C:\msdchem\1\DATA\022712\SL02871.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 15:31 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

145000 

140000 

Slick2 
1K DRO/TPH CCV 
RVB0003 Exp. 8/12/12 
71 

lon 85.00 (84.70 to 85.70): SL02871.D\data.ms (+) 

30.00 

SERAS-017-DTM-011413_3 0444 



{ 

\ 

SERAS-017 -DTM-011413_3 0445 



Table 1.0: Results of ASTM D-5739 Resolution and Mass Discrimination Performance Checks Applied to 
draft SERAS GC/MS Method 1803: Oil Fingerprinting, Characterization and TPH Analysis 

Enbrid2e Oil: Fine:erprinting 2012: WAll 0-017 

Method· draft SERAS SOP 1803 

Rnolutlon Chec Man ot..c:rtmlnatlon Chec:kl 

C 17~ c 1~~/Jlhy~ane Accoopgb'- ~ F~ llonzo(g)IJ)pwyl 

Date Checked GCIMS FUe '!It llalllklllan '!It IIU<IIulian 'II. llaoDiullon ... .... .... 
' Enbrldge Oil TPH!Rngerprlntlng: WAll' 0-017 

2123/2012 SL02855"' 99.8% 99.9% >50% v/v 1100101 1lSBOOI I llrnlll1 
2124/2012 SL02855"' 98.5% 99.7% >50% vlv 454711 543&93 CIIIIM 
2127/2012 SL02872"' 98.5% 99.7% >50% vlv 507043 111101111 ~ 

3/1/2012 SL02983"' 99.0% 99.4% >50% vtv 5011165 155153 569653 

Lilli.......__~ Ntf 

612312011 SL011107 I 17 ... 88115 • !IQ'!ItvN 411700$ ~ 3813511 
Sl2o412011 SL011120 lllii.04 liiU7 .. !011. .,. 54 SloW S443:S7 42.17<10 

1111112011 SUl20111 -~ lilliiA5 > 50'11. YN 5042.08 
MO-.,., Sdl.-x. Siulf)rT ''· .,, • Slcl2 .A/W_.. .._ ... _,.... 

837W 4M345 

..,..,.,01............, ----·a.o..IW 20ff .... Slick' 
11No412011 SUl22U111 lilll.i2 liiU5 •50%""' 11111411 1110318 lil3ll738 
121112011 ~ lilll.14 1110.21 ,. !011. vlv 158UI 187'11158 13.51111 
12/2n011 8~ 118.01 1111112 •5D'II.vlv 11!111W37 20llllllil3 tllllii3IIO 
121.112011 SU123&1CII IIII.Jlll IIQ.IIII •!IO'!Itvlv 1'2.411857 14701i11$ 1183MO 
21512011 sUI2387"' IKIJM 1111.112 .. ~ ..... 121101i13 ISZ7311 11541711 

12AII2011 SUI'ZIG"" 88.117 110.17 •~vlv 1152<127 1401W8 111142& 
cue 01',.,..,..., .,......, 2011 • Slot l 

12nl20f1 ~ 111183 11073 ~50%.,., 1~1\1 15470111 ln. II 
12N2011 SU12o41'P IIO.DII 81171 >~vlv 120U51 1425Cl 1171714 

1211312011 SUI:l-441,. lilllt2 110.711 ~ 50tlo.,., , .. 20102At 1ea5781 
1211 o4I20 11 SUl2~ 11011 811.78 • 50%.,., 1180101 13877!4 112.7432 

All resolution and mass discrimination checks are performed using a 10ug/ml PAH & SHC standard unless othe!Wise noted. 

(1) The resolution check is determined using the Enviroquant ChromEval option In the Qedlt mode. 
(2) Resolution check performed using 10ppm SHCIPAH mixture in SIM mode. 
(3) Resolution check performed using 25ppm SHCIPAH mixture in SIM mode. 

Slick05739MDM_ResChecks.xlsx 

.piF1uo El(gii!Aio 
Rna RDD ... - ........... 
0 11 01111 
0 &4 011 
083 078 
on 0 117 

1.13 0.811 
1.00 0.77 

078 0.71 

0.10 0.84 
D.IIO OM 
083 OlD 
0115 0111 
0.84 0.7• 
0.112 0.115 

0111 0113 
084 082 
084 0113 
0.&4 0.111 

AcupUb'-Ra 

~~~ 

(>o 2 0 ... 020 
00 2 0 - o20 
e-20 >-020 
c-2.0 >-020 

<-20 ... 0.20 
.. :z..o ,.. 0.20 

c-2.0 -Q.20 

ce2.0 -D.20 
C102.Q M0.20 
ool.O -0.20 
CIO 2.0 -0.20 
ce:z.o -o.20 
coo:Z..O -D.20 

.,.:z..o -o:zo 
-:z..o ... 0.20 
... 2.0 >-0.20 
ce2.0 >-0.20 

SERAS-017-DTM-011413_3 0446 

Resolution Check: 
Svslo/SERAS 

Benzo(b)/Bonu>(k) 

nuorantneno 
ratio 

68.70% 
68.43% 
65.80% 
63.55% 

8UI3 
81.02 

Ill <10 

83.93 
5812 
&7.52 
118.84 
811.13 
111.25 

11848 
17.2.2 
811..112 
&C<Ie 



Quantitation Report (QT Reviewed) 

Data Path 
Data File 
Acq On 
Operator 

mple 
sc 
s vial 

C:\msdchem\1\DATA\022712\ 
SL02872.D 
27 Feb 2012 
Syslo 
lOppm SHC/PAH 

16:32 

RTL0035 RES/MASS DISC. 
72 Sample Multiplier: 1 

Quant Time: 
Quant Method 
Quant Title 
QLast Update 
Response via 

Feb 27 17:32:19 2012 
C:\MSDCHEM\1\METHODS\OILSIMS2.M 
12/21/10 Slick2 PAH/SHC ICAL 
Fri Feb 24 18:58:52 2012 
Initial Calibration 

Compound 

Internal Standards 
1) d4-1,4-Dichlorobenzene 

14) dB-Naphthalene 
23) dlO-Phenanthrene 
41) d12 Chrysene 
50) d12-Perylene 
59) d30-Tetradecane 
73) d50-Tetracosane 
86) d74-Hexatriacontane 

System Monitoring Compounds 
33) dlO-Anthracene {s} 
Spiked Amount 20.000 

35) d14 o-Terphenyl {s} 
Spiked Amount 20.000 

40) sa-Androstane {s} 
Spiked Amount 20.000 

85) d62-Triacontane {s} 
Spiked Amount 20.000 

arget Compounds 
15) Naphthalene 
16) 2 Methylnaphthalene 
21) Acenaphthylene 
22) Acenaphthene 
24) Fluorene 
28) Dibenzothiophene 
32) Phenanthrene 
34) Anthracene 
36) 2-Methylanthracene 
42) Fluoranthene 
43) Pyrene 
46) Benzo(a)anthracene 
47) Chrysene 
51) Benzo(b)fluoranthene 
52) Benzo(k)fluoranthene 
53) Benzo(e)pyrene 
54) Benzo(a)pyrene 
55) Perylene 
56) Indeno(l,2,3-cd)pyrene 
57) Dibenzo(a,h)anthracene 
58) Benzo(g,h,i)perylene 
60) Octane cs 
61) Nonane C9 
62) Decane ClO 
63) Undecane Cll 
64) Dodecane C12 
65) Tridecane C13 
66) Tetradecane C14 
67) Pentadecane C15 
68) Hexadecane C16 
69) Heptacosane C17 
70) Pristane 
71 Octacosane Cl8 

R.T. Qion 

8.144 
10.968 
18.699 
25.133 
28.365 
13.536 
23.783 
34.588 

18.821 

19.732 

21.137 

28.157 

11.011 
12.641 
14.795 
15.239 
16.462 
18.457 
18.751 
18.864 
20.114 
21.649 
22.187 
25.099 
25.191 
27.565 
27.615 
28.132 
28.240 
28.415 
31.064 
31.097 
31.847 

4.455 
6.150 
7.853 
9.483 

11.019 
12.459 
13.820 
15.094 
16.309 
17.451 
17.531 
18.543 

2012 SLICK2 

152 
136 
188 
240 
264 

66 
66 
66 

188 

244 

260 

66 

128 
142 
152 
154 
166 
184 
178 
178 
192 
202 
202 
228 
228 
252 
252 
252 
252 
252 
276 
278 
276 

85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 

Response Cone Units Dev(Min) 

140205 
449498 
463945 
444109 
416711 
152140 
185434 
154527 

403770 
Recovery 

191308 
Recovery 

25058 

10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 

8.66 ug/mL 
43.30% 

8.77 ug/mL 
43.85% 

9.25 ug/mL 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-0.03 

0.00 

0.00 

0.00 
Recovery 46.25% 

155555 12.01 ug/mL 0.00 
Recovery 60.05% 

507043 
323254 
521750 
299401 
357706 
515833 
537228 
511629 
333546 
611080 'iJ 

610896 
535949 
491718 
539810 
492207 
531779 
497338 
480014 
576808 
457181 
485460 

79054 
56227 
47790 
53955 
66863 
75480 
84265 
91013 
95077 
96134 
80599 
05633 

Qvalue 
8.85 ug/mL 100 
8.81 ug/mL 100 
9.08 ug/mL 100 
8.80 ug/mL 100 
9.01 ug/mL 100 
8.59 ug/mL 100 
8.80 ug/mL 100 
8.94 ug/mL 100 
9.14 ug/mL 100 
9.12 ug/mL 100 
9.07 ug/mL 100 
9.08 ug/mL 100 
8.81 ug/mL 100 
9.50 ug/mL 100 
8.49 ug/mL 100 
8.74 ug/mL 100 
9.37 ug/mL 100 
8.91 ug/mL 100 
9.51 ug/mL 100 
9.60 ug/mL 100 
9.28 ug/mL 100 

10.25 ug/mL 100 
10.13 ug/mL 100 
10.18 ug/mL 100 
10.37 ug/mL 100 
10.18 ug/mL 100 
10.43 ug/mL 100 
10.48 ug/mL 100 
10.67 ug/mL 100 
10.69 ug/mL 100 
10.86 ug/mL 100 
10 66 ug/mL 100 
1 .07 ug/mL oo 

0447 Page: 1 



Quantitation Report (QT Reviewed) 

Data Path 
Data File 
Acq On 
Operator 

le 

C:\msdchem\1\DATA\022712\ 
SL02872.D 
27 Feb 2012 
Syslo 
10ppm SHC/PAH 

16:32 

RTL0035 RES/MASS DISC. 
72 Sample Multiplier: 1 

Quant Time: Feb 27 17:32:19 2012 
Quant Method C:\MSDCHEM\1\METHODS\OILSIMS2.M 
Quant Title 12/21/10 Slick2 PAH/SHC ICAL 
QLast Update Fri Feb 24 18:58:52 2012 
Response via Initial Calibration 

Compound R.T. Qion Response 

72) 
74) 
75) 
76) 
77) 
78) 
7 9) 

80) 
81) 
82) 
83) 
84) 
87) 
88) 
89) 
90) 
91) 
92) 
93) 
94) 
95) 
97) 

Phytane 
Nonadecane C19 
Eicosane C20 
Heneicosane C21 
Docosane C22 
Tricosane C23 
Tetracosane C24 
Pentacosane C25 
Hexacosane C26 
Heptacosane C27 
Octacosane C28 
Nonacosane C29 
Triacontane C30 
Hentriacontane C31 
Dotriacontane C32 
Tritriacontane C33 
Tetratriacontane C34 
Pentatriacontane C35 
Hexatriacontane C36 
Heptatriacontane C37 
Octatriacontane C38 
Tetracontane C40 

18.656 
19.576 
20.565 
21.510 
22.421 
23.289 
24.122 
24.916 
25.691 
26.432 
27.149 
27.840 
28.531 
29.323 
30.231 
31.289 
32.538 
34.021 
35.796 
37.912 
40.461 
47.184 

85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 
85 

108037 
108562 
111425 
112975 
114491 
116358 
118897 
118365 
118493 
117587 
118086 
119022 
121785 
117472 
112371 
109459 
107070 
100781 
104075 

95525 
94077 
85454 

Cone Units Dev(Min) 

10.89 ug/mL 
10.29 ug/mL 
10.54 ug/mL 
10.64 ug/mL 
10.76 ug/mL 
11.07 ug/mL 
11.03 ug/mL 
11.53 ug/mL 
11.82 ug/mL 
12.24 ug/mL 
12.48 ug/mL 
13.07 ug/mL 

8.11 ug/mL 
8.55 ug/mL 
9.02 ug/mL 
9.61 ug/mL 

10.00 ug/mL 
10.59 ug/mL 
10.68 ug/mL 
11.52 ug/mL 
12.17 ug/mL 
14.29 ug/mL 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

(#) = qualifier out of range (m) = manual integration (+) = signals summed 

2012 SLICK2 0448 Page: 2 



Data P 
Data File 

en .z:~cq On 
m Operator 
~ S';'mple 
CJ) MlSC 

bALS Vial 
~ 

...... 

Quantitation Report 

C:\msdchem\1\DATA\022712\ 
SL02872.D 
27 Feb 2012 16:32 
Syslo 
10ppm SHC/PAH 
RTL0035 RES/MASS DISC. 
72 Sample Multiplier: 1 

6 Quant Time: Feb 27 17:32:19 2012 
~Quant Method : C:\MSDCHEM\1\METHODS\OILSIMS2.M 
~Quant Title : 12/21/10 Slick2 PAH/SHC ICAL 
bQLast Update : Fri Feb 24 18:58:52 2012 ..... 
~Response via : Initial Calibration 
ol:o> 
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~~ 
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OILSIMS2.M Mon Feb 27 17:34:05 2012 SLICK2 
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Data Path 
Data File 
Acq On 
Operator 

ample 
isc 

s Vial 

Quantitation Report (Qedit) 

C:\msdchem\1\DATA\022712\ 
SL02872.D 
27 Feb 2012 
Syslo 
10ppm SHC/PAH 

16:32 

RTL0035 RES/MASS DISC. 
72 Sample Multiplier: 1 

Quant Time: Feb 27 17:22:40 2012 
Quant Method C:\MSDCHEM\1\METHODS\OILSIMS2.M 
Quant Title 12/21/10 Slick2 PAH/SHC ICAL 
QLast Update Fri Feb 24 18:58:52 2012 
Response via Initial Calibration 

nee 

I 
i 

600001 

I 
400001 

20000 

1 

8r 
! 

I on (84.70 to 85.70): 

17.531 

Scan 1975 (17.451 min): SL02872.D\data.ms 

5oooj I 

Ohl ~''l~"n'~T16n,P~"'I~'~"'!7rr,8n,·~T'~'hl,+l,~,n,~TI~~-~n"'I'~~TITrrn~h.~~~T~~~~Trrnn~~~15n4T·0rrT>~~~+rr~~,1~8~3·T0~T1~9n3·~0~~ 
60 65 80 85 90 180 185 190 195 200 

(69) Heptacosane C17 

17.451min (-0.007) 10.86 ug/ml 

response 96134 

I on Exp% Act% 

85.00 100 100 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

2012 SLICK2 0450 Page: l 



Quantitation Report (Qedit) 

Data Path 
Data File 
Acq on 
Operator 

ample 
isc 

S Vial 

C:\msdchem\1\DATA\022712\ 
SL02872.D 
27 Feb 2012 
Syslo 
10ppm SHC/PAH 

16:32 

RTL0035 RES/MASS DISC. 
72 Sample Multiplier: 1 

Quant Time: Feb 27 17:22:40 2012 
Quant Method C:\MSDCHEM\1\METHODS\OILSIMS2.M 
Quant Title 12/21/10 Slick2 PAH/SHC ICAL 
QLast Update Fri Feb 24 18:58:52 2012 
Response via Initial Calibration 

bundance 

800001 

600ooJ 
i 

40000 

I 
200001 

I 

ion 85.00 (84.70 to 85.70): SL02872.D\data.ms 

18.656 

·'"1""1'· 
90 100 

) Octacosane C18 

18.543min (-0.009) 11.07 ug/ml 

response 105633 

ion Exp% Act% 

85.00 100 100 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

2012 SLICK2 

226.0 260.0 
I .. I 

220 230 240 250 260 
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Data Path 
Data File 
Acq on 
Operator 

ample 

Quantitation Report {Qedit) 

C:\msdchem\1\DATA\022712\ 
SL02872.D 
27 Feb 2012 
Syslo 
10ppm SHC/PAH 

16:32 

RTL0035 RES/MASS DISC. 
72 Sample Multiplier: 1 

Quant Time: Feb 27 17:22:40 2012 
Quant Method C:\MSDCHEM\1\METHODS\OILSIMS2.M 
Quant Title 12/21/10 Slick2 PAH/SHC ICAL 
QLast Update Fri Feb 24 18:58:52 2012 
Response via Initial Calibration 

rbundancei 

I 3oooool 

i 2500001 

2000ool 

1500001 

100000 

50000 

lon 252.00 (251.70 to 252.70): SL02872.D\data.ms 

"I' 
1""1" 

83.0 11 r· 0 123.0 
I I I I I! I I I I I I I I I I I I I I I I ill 

191.0 205.0
1 
2~.0 228;::;, j-Tq.-, ,-;. ~::,:~:.;::~r;;qc,,-,-1 +-cl.c-~;::;::-,:.r;,,-;::;-.;:.;-;.-rrr-

60 70 80 90 1 00 11 0 120 130 190 200 210 220 230 240 250 

(51) Benzo(b)fluoranthene 

27.565min (-0.009) 9.50 ug/ml 

response 539810 

I on Exp% Act% 

252.00 100 100 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

2012 SLICK2 0452 Page: 1 
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Data Path 
Data File 
Acq on 
Operator 

mple 
sc 
S Vial 

Quantitation Report 

C:\msdchem\1\DATA\022712\ 
SL02873.D 
27 Feb 2012 17:34 
Syslo 
10K CG-117 Reference 
RUL0003 
73 Sample Multiplier: 1 

(QT Reviewed) 

Quant Time: Mar 
Quant Method 
Quant Title 
QLast Update 
Response via 

01 13:13:20 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 
Mon Feb 27 17:34:23 2012 
Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 
5) d30-Tetradecane 
6) d50-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring Compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
3) d14-o-Terphenyl {s} 
Spiked Amount 20.000 
4) sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

18.708 188 
13.536 66 
23.783 66 
34.605 66 

0.000 188 

0.000 244 

0.000 260 

0.000 66 

566477 10.00 ug/mL 0.00 
177045 10.00 ug/mL 0.00 
223004 10.00 ug/mL 0.00 
204402 10.00 ug/mL 0.00 

Od 0.00 ug/mL 
Recovery 0.00% 

Od 0.00 ug/mL 
Recovery 0.00% 

Od 0.00 ug/mL 
Recovery 0.00% 

Od 0.00 ug/mL 
Recovery 0.00% 

Qvalue 

#) = qualifier out of range (m) = manual integration (+) = signals summed 

2013 SLICK2 0454 Page: 1 



Data P 
Data File 

CA Acq On 
m Operator 
:;o Sample 
1:; Mise 

0 ALS Vial 
...II. 

Quantitation Report 

C:\msdchem\1\DATA\022712\ 
SL02873.D 
27 Feb 2012 17:34 
Syslo 
10K CG-117 Reference 
RUL0003 
73 Sample Multiplier: 1 

...... • c .... 
Quant Time: Mar 
Quant Method 

01 13:13:20 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 3: 

I 
0 

Quant Title 
QLast Update 

:3.: Response via 
.a:. 
...II. 

Mon Feb 27 17:34:23 2012 
Initial Calibration 

d) 

w bundance TIC: SL02873.D\data.ms 
lw 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

0 "rr 'T.,-,-,,..,.,---,-

oi 
c: 
rl 
" " 

~ 
" 

·jme--> 4.00 6.00 8.00 10.00---'-=-=c..::..__:_:_:c::..:::._ 

oi 
~ 
:; 
c: 

"' c: 

" .c: 
0. 
0 
:0 

DROTPH05l611.M Thu Jan 10 12:04:11 2013 SLICK2 

oi 
c: 
el 
8 

! 
" 

g 
J!! 

8 
"' ·c: 

~ 
J: ... ,_ 
" 
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FireF117.MAC 
File : FIREF117.MAC 
J. Syslo MACRO for reference fingerprint using CG117: 11/22/09 
Hopanes are normalized for easy viewing! 

! Draws chromatogram in window 2 and window 1 . . you have to print "TIC & 
Spectrum" 
! I have a lot of old CG-117's like that - better reference" JS 

NAME FIREF117 
format separated,, ,0 
EIC 4:55,85 
exchange rO,x 
EIC 26:44,191 
exchange rO,y 
draw 2,y 
draw 1,x 
REMOVE FIREF117 
clear 
return 

SERAS-017-DTM-011413_3 0456 
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"ile 
)perator 
\cquired 
[nstrument 

:C:\msdchem\1 \ DATA\02271 2\SL02873.D 

3ample Name: 
1' Info 

Syslo 
27 Feb 2012 

Slick2 
10K CG-117 
RUL0003 

Number: 73 

17:34 using AcqMethod OILSIMS2.M 

Reference 

bundance lon 85.00 (84.70 to 85.70): SL02873.D\data.ms 

110000 

100000 

90000 CG-117 Ref. Oil: Beginning of Sequence 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

0~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
ime- > 5.00 
bundance 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 
lon 191 .00 (190.70 to 191.70): SL02873.D\data.ms 

o~ .... ~~~~,_,,,,,,~~~ .............. ~~~~~, ............ ~~ .......... ~ 
ime-> 26.00 

SERAS-017-DTM-011413_3 0457 
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Data Path 
Data File 
Acq On 
Operator 

ample 

Quantitation Report 

C:\msdchem\1\DATA\022712\ 
SL02874.D 
27 Feb 2012 
Syslo 
BLK022712WD 

18:44 

10mL RUC0022 + 0.1mL RUK0077 
1 Sample Multiplier: 1 

Quant Time: Mar 01 13:06:24 2012 

(QT Reviewed) 

Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Mon Feb 27 17:34:25 2012 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 
5) d30-Tetradecane 
6) d50-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring Compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
3) d14-o-Terphenyl {s} 
Spiked Amount 20.000 
4) sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

----------------

18.704 188 
13.532 66 
23.784 66 
34.587 66 

18.821 188 

19.733 244 

21.140 260 

28.156 66 

------------------------
300975 10.00 ug/mL 0.00 
100642 10.00 ug/mL 0.00 
116776 10.00 ug/mL 0.00 

95670 10.00 ug/mL 0.00 

561282 17.54 ug/mL 0.00 
Recovery 87.70% 

279001 19.84 ug/mL 0.00 
Recovery 99.20% 

36869 21.54 ug/mL 0.00 
Recovery 107.70% 

223136 21.55 ug/mL 0.00 
Recovery 107.75% 

Qvalue 

#) = qualifier out of range (m) = manual integration (+) = signals summed 
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Data P 
Data File 

CJ) Acq on 
m Operator 
~Sample 
""Mise 
C{) ALS Vial 
0 
..a. 

Quantitation Report 

C:\msdchem\1\DATA\022712\ 
SL02874.D 
27 Feb 2012 
Syslo 
BLK022712WD 

18:44 

10mL RUC0022 + 0.1mL RUK0077 
1 Sample Multiplier: 1 

..... 
I 

0 
-i 
s:: 

Quant Time: Mar 
Quant Method 

01 13:06:24 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 

I 
0 ..... ..... 
,J:I.. 

Quant Title 
QLast Update 
Response via 

Mon Feb 27 17:34:25 2012 
Initial Calibration 

..a. r:7~~-~,---------------------------------------------------------------~~~~77~~~----------------------------------------------------~-----------, 
lw 
w 

400000 

350000 

300000 

250000 

200000 

150000 

DROTPH051611.M Thu Jan 10 12:05:53 2013 SLICK2 

"< 
§: 
"' c 

"' 0 

(/) 

g 
>-c: 

" -"' 
~ 

l 
'0 

(/) 

~ 
"' c s 
"' e 
"0 

l 
"' 

20.00 22.00 

(/) 

g 
"' c: s 
c: 
0 
0 

"' ·.: 

.,; ~ 
"' c: "0 

"' "' 8 
~ .,; 

c: :; ~ 
"' 0 
"0 0 

"' ·.: 
1ii 
X 

"' ~ ,._ 
"0 

24.00 26.00 28.00 30.00 32.00 
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ENOfingFINAL.mac 
File : ENOfingFinal.MAC 
J. Syslo MACRO for printing select fingerprints for Enbridge Oil, 01/09/2012 

name ENOfingFinal 

TIC 
draw 2,x 

macro "TICTPH.mac",go 
remove TICTPH 
macro "TPH8583Stacked.mac",go 
remove TPH8583Stacked 

macro "TPHSERAS.mac",go 
remove TPHSERAS 

macro "ENOTPHSEPN.mac",go 
remove ENOTHPSEPN 

macro "HOPSTER.mac",go 
remove HOPSTER 

macro "ParentPAH.mac",go 
remove PARENTPAH 

macro "PAH1803N.mac",go 
remove pah1803n 

macro "McDet.mac",go 
remove McDet 

remove ENOfingFinal 
clear 
return 

SERAS-017-DTM-011413_3 Page 1 
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Macros used to generate fingerprint chromatograms for the Enbridge Oil samples. 

SERAS draft GC/MS SOP 1803 allows analytical characterizations and evaluation of petroleum oils for comparison purposes. 
Certain classes of source specific chemical compounds are targeted in this qualitative comparison; these target compounds are 
both unique descriptors of an oil and chemically resistant to environmental degradation. Spilled oil can be assessed in this way 
as being similar or different from potential source samples by direct visual comparison of specific extracted ion chromatograms 
(EIC). 

The SERAS method implements several unique techniques to present and assess the "fingerprints" that are far superior to 
comparing just individual fingerprints and determining whether fingerprints are similar or not. The method utilizes several 
different Visual Diagnostic Ratios (VDR) where two or more different compound class fingerprints are presented together 
"stacked" on top of each other, where the fingerprints are usually not normalized. When presented in this manner, the total 

fingerprint match can be assessed by comparing the peak to peak ratios as well as the total intensity (based on concentration of 
those compounds) of the fingerprints relative to each other. These Visual Diagnostic Ratios are generated by the GC/MS data 
system using customized macros; the selection of ions/compounds are usually dictated or driven by project specific conditions, 
or by the nature or identity of the spilled oil. 

Data Presentation & Direct Visual Comparison of Enbridge Oil Fingerprints (EIC): SERAS will generate only the 
relevant and appropriate selected EIC necessary to identify, differentiate, or supply the conclusive evidence for the oil samples 
and reference oils. The number of possible fingerprints that can be presented using either the single classes of compounds, or 
by various combinations of "stacked" fingerprints is almost unlimited and not practical. The EIC of the suspected source oils 
were compared to appropriate EIC of the spilled oil. The following macros were written to process, extract and present key 
fingerprints and "stacked" fingerprints to evaluate and compare the key VDR of the Enbridge Oil samples. 

The following macros were used to produce the conclusive VDR that were used to evaluate the oil fingerprints: 

• ENOfingFinal.mac: This macro ran the following 8 nested macros to produce VDR and fingerprints: 
o TICTPH.mac: Illustrates the VDR comparing the total ion chromatogram (TIC) relative to the Total 

Petroleum Hydrocarbon (TPH) fingerprint generated by macro TPHSERAS.mac. 
o TPH8583stacked.mac: A simple useful VDR that compares the ion 85 over ion 83 TPH non normalized 

fingerprints. Note that the 85 ion represents the saturated hydrocarbons while the 85 ion is representative of 
the cyclo- and naphthenic hydrocarbons. 

o TPHSERAS.mac: This macro extracts the signal for six ions (105, 83, 85, 113, 123, and 183) which cover 
the following: gasoline range organics (GRO) (I 05), naphthenes (83), saturated hydrocarbons (SHC) (113), 
isoprenoids (113 and 183) and bicyclic sesquiterpanes (123), and adds them together to form the TPH 
fingerprint of the sample. This combined 6 ion fingerprint is also used to quantitate TPH by GC/MS using 
draft SERAS SOP 1841, Routine Analysis of Total Petroleum Hydrocarbons (TPH) in Soil and Water by 
GCIMS-SIM. Most labs that attempt to quantitate TPH by GC/MS use just ion 85. 

o ENOTPHSEPN.mac: This is a similar macro to TPHSERAS.mac, but plots each of the 6 EIC's used for the 
combined TPH signal of TPHSERAS.mac. Currently, this presentation is being used to study the effects of 
biodegradation on each of the 6 separate signals (classes of compounds). 

o Hopster.mac: This is an example of a stacked set of fingerprints of ion 191 for terpanes and hopanes, over 
ion 217, steranes, biomarker compounds. 

o ParentPAH.mac: Shows the EIC's for just the individual non-alkylated PAH compounds for the entire 
sample. This extracts and prints a chromatogram for only the parent PAH's; it essentially separates and 
shows approximately 20 priority pollutant PAH's that are present in the oil. 

o PAHI803N.mac: Illustrates all the alkylated PAH homologues in a stacked non-normalized format, and as 
one combined "fingerprint" for each class (alkyl-naphthalenes, methyl-chrysenes, etc). 

o MCDET.MAC: Compiles and shows the total methyl- and dimethyl-chrysene fingerprint bracketed by an 
internal standard as a reference. 
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The following macro was used to provide a fingerprint to satisfy QC criteria listed in fingerprint method ASTM D-5739 : 

Standard Practice for Oil Spill Source Identification by Gas Chromatography and Positive Jon Electron Impact Low 

Resolution Mass Spectrometfy 

o FireFJ J 7.mac: This shows two stacked fingerprints composed of the ion 85 graphic trace for alkanes and the ion 191 
hopane fingerprint. This presentation is primarily used to evaluate the CG-117 reference oil that is analyzed at the 
beginning and end of a 12 hour sequence, but has useful applications for unknown site oils. 

As stated previously, the number of combinations and construction of the stacked VDR are limitless, but the difficulty and 

challenge is to identify and determine the essential and unique fingerprints, or combination of stacked fingerprints that will aid 

in establishing the identity of petroleum products and comparing the key fingerprints of a suspected source with samples. 
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TICTPH.MAC 

! File : TICTPH.MAC 
! J. Syslo MACRO for presenting TIC vs. TPH as 85 & 83 
! Normalized 
NAME TICTPH 
format separated,,,l 
EIC 4.5:55,85 
EIC 4.5:55,83 
r5=X+Y 
TIC 3:55 
exchange r5,x 
exchange r5,y 
merge 
draw 2,x 
macro "printwin2",go 
remove printwin2 
tic 4.5:55 
exchange x,rO 
clear 
draw 2,r0 
remove ticTPH 
return 

SERAS-017-DTM-011413_3 
Page 1 
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File :C:\msdchem\1\DATA\022712\SL02874.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 
Slick2 

BLK022712WD 

18:44 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

350000 

300000 
l 
l 
I 

250000 

200000 

I 
150000 

100000 

50000 

I 

10mL RUC0022 + 0.1mL RUK0077 
1 

I 

I 

TIC: SL02874.D\data.ms 
I 

I 
I 

I 

I I I I I I I 

frime--> 
I ' 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00 

bundance 
7000 

SERAS-017-DTM-011413_3 

lon 85.00 (84.70 to 85.70): SL02874.D\data.ms (+) 

J 
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TPH8583stacked.MAC 

! File : TPH8583stacked.MAC 
! J. Syslo MACRO for presenting 85 over the 83 fingerprint - Not Normalized. 
Can determine 
! early bildegradation by loss of ion 85 saturated hydrocarbons. Simple 
degradation will 
! quickly earase the SHC's, yet leav the ion 83 fingerprint unchanged. JS 

! Not Normalized 
NAME TPH8583stacked 
format separated,, ,0 
EIC 4.5:55,85 
EIC 4.5:55,83 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
exchange x,rO 
clear 
draw 2,r0 
remove TPH8583stacked 
return 

SERAS-017-DTM-011413_3 Page 1 
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File :C:\msdchem\1\DATA\022712\SL02874.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

l
~bundance 

6500 

I 
I 6000 

5500 

5000 

4500 

4000 

3500 

3000 

2500 

2000. 

1500 

Syslo 
27 Feb 2012 

Slick2 
BLK022712WD 

18:44 using AcqMethod DROTPH051611.M 

10mL RUC0022 + 0.1mL RUK0077 
1 

lon 85.00 (84.70 to 85.70): SL02874.D\data.ms 

- -10001 

500 

o~~ ~~~~¢'~~~~~n~u~~~~~~~~~~~~~~~~~ 
6.oo 8.oo 10:oo 12:oo 14

1
oo 16.oo 18.oo 2o.oo 22:oo 24.oo 26.oo 28:oo 3o

1
oo 32

1
oo 34:oo 36

1
oo 38.oo 4o.oo Time--> 

Abundance 

6500 

6000 

5500 

5000 

4500 

4000j 
I 

35001 

3000 

2500 

2000 

1500 

1000 

lon 83.00 (82.70 to 83.70): SL02874.D\data.ms 

5ooj 

0~~~~~~~~~~~~~~~~~~~~~~~~~~~~,~~~~~1~ 
ime--> 6.00 8.00 10.00 34.00 36.00 38.00 40.00 
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TPHSERAS.mac 
File : TPHSERAS.mac 
J. Syslo MACRO for sum of GRO (105) & DRO (85+83+113+123+183) TPH 
For total GRO & DRO +UCM TPH quanted as total fingerprint 

*** New way to do TPH with 6 ions not just 83 + 85**** 
*** Developed October 2009 for DRO in water PT sample by J. Syslo**** 

Plots NOT normalized 
integratable in window 2 

! This will automatically print the fingerprint, then after macro runs, show TPH 
over TIC onscreen 

NAME TPHSERAS 
format separated,,,O 
EIC 4:55,105 
EIC 4:55,123 
r6=x+y 
eic 4:55,113 
eic 4:55,183 
r7=X+y 
eic 4:55,85 
eic 4:55,83 
r8=X+y 
r4=r6+r7+r8 
exchange r4,r0 
DRAW 2,r0 
macro "printwin2.mac",go 
!emove printwin2 
TIC 4:55 
draw 1,x 
remove TPHSERAS 
clear 
return 

SERAS-017-DTM-011413_3 
Page 1 
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File :C:\msdchem\1\DATA\022712\SL02874.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 
Slick2 

BLK022712WD 

18:44 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

' bundance 
21000 

20000 

I 
19000i 

18000 

17000 

16000 

15000 

14000 

13000 

12000 

11000 

10000 

9000 

8000 
I 

7000 

6000, 

5000 

40001 

3000 

2000 

1000 

10mL RUC0022 + 0.1mL RUK0077 
1 

lon 85.00 (84.70 to 85.70): SL02874.D\data.ms (+) 

Orr~""""rn"»TT«rr~"""''"n.n,""'''~"nn"''""'"nn"""""nn""~"nn"" 
ime--> 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 
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ENOTPHsepn.mac 

! File : ENOTPHsepn.mac 
! J. Syslo MACRO for presenting TPH as separate 85 + 113 + 83 + 123 + 183 + 193 
signals 

! normalized and stacked for Enbridge Oil - left ion 105 out (formaldehyde 
peaks) 

NAME enoTPHsepn 
format separated,,,! 
EIC 4.5:55,85 
eic 4.5:55,113 
merge 
EIC 4.5:55,83 
merge 
EIC 4.5:55,123 
merge 
EIC 4. 5: 55, 183 
merge 
EIC 4.5:55,193 
merge 
! EIC 4.5:55,105 
! merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
remove ENOTPHsepn 
clear 
return 

SERAS-017-DTM-011413_3 0470 
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File :C:\msdchem\1\DATA\022712\SL02874.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 
Slick2 

BLK022712WD 

18:44 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

15001 

10ool 

5ooJ 

ime--> 
bundance 

10000 

5000 

ime--> 
bundance 

60ool 

4000J 

2000 

I 

ime--> 6.00 
bundance 

6000 

4000 

2000 

10mL RUC0022 + 0.1mL RUK0077 
1 

lon 85.00 (84.70 to 85.70): SL02874.D\data.ms 

I I 

12.00 14.00 
I ' 

34.00 36.00 

'''1' 11 1''''1''' 1 1''''1·' 1 '1''''•'1' 1 1'''1''''1''''~''''1''''1''''1'''· 
ime--> 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00 
bundance lon 183.00 (182.70 to 183.70): SL02874.D\data.ms 

I 
4000 

l ~0·~~~~~~~~~~~~.~~~~~~~~.~~~~~~~~~~.~~~~ 1-!-ime > 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 
~bundance lon 193.00 (192.70 to 193.70): SL02874.D\data.ms 

I 150! 

100i 

~ime--> 0 
6.oo 8.oo 10:oo 12.00 14.00 16.00 18.00 20.00 22.oo 24.00 26.00 28:oo 3o.oo 

I 

38.00 40.00 
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HopS te r. MAC 
File : HopSter.MAC 
J. Syslo MACRO for hopane fingerprint from November 2007 program: 

! for displaying both Hopane and Steranes on one page: normalized chromatogram 
! using it on Slick2 now 8/18/09 J. Syslo 

NAME HOPSTER 
format separated, ,,1 
EIC 25:40,191 
EIC 25:40,217 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
tic 4:50 
exchange x,rO 
draw 2,r0 
remove hopster 
clear 
return 

SERAS-017-DTM-011413_3 0472 
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File :C:\msdchem\1\DATA\022712\SL02874.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 
Slick2 

BLK022712WD 

18:44 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 
1300 

1200 

1100 

1000 

900 

800 

700 

10mL RUC0022 + 0.1mL RUK0077 
1 

ion 191 .00 (190.70 to 191 .70): SL02874.D\data.ms 

ime-> 25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 
bundance lon 217.00 (216.70 to 217.70): SL02874.D\data.ms 

170 

SERAS-017-DTM-011413_3 

37.00 38.00 39.00 
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ParentPAH.MAC 
File : ParentPAH.mac 
J. Syslo MACRO to show just the parent PAH's- 10 ions, 01/12/2012 
non-normalized data - all chromatograms added & automatically prints. 

NAME ParentPAH 
format separated,,,O 
EIC 10: 3 5, 128 
EXCHANGE X,R5 
EIC 10:35,152 
pap=x+r5 
EIC 10:35,154 
pap=x+pap 
EIC 10:35,166 
pap=x+pap 
EIC 10:35,178 
pap=x+pap 
EIC 10:35,202 
pap=x+pap 
EIC 10:35,228 
pap=X+pap 
EIC 10:35,252 
pap=x+pap 
EIC 10:35,276 
pap=X+pap 
EIC 10:35,278 
pap=x+pap 
x=pap 
exchange x,rO 
DRAW 2,r0 

macro "printwin2",go 
remove printwin2 

remove parentpah 
clear 
return 

SERAS-017 -DTM-011413_3 0474 
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File :C:\msdchem\1\DATA\022712\SL02874.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 18:44 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

2100 

2000 

1900 

1800 

1700 

1600 

1500 

1400 

1200 

1100 
I 

10001 

900! 
8001 

I 
700i 

I 

I 
600] 

I 
I 

500l 
I 

Slick2 
BLK022712WD 
10mL RUC0022 + 0.1mL RUK0077 
1 

lon 128.00 (127.70 to 128.70): SL02874.D\data.ms (+) 

400

1 ·lJI 300~. L.__ 
2001 . ··-·1 
1 oo1 L.>l"--""'"'""' 

I 
I Oi'.~.~~~~~~~~~~~~~~~,~~~~~~~~~~~~~~~~~ 
~ime--> 10'oo 1ioo 14:oo 16.00 18.00 2o:oo 22.00 24 oo 26.00 28.00 3o:oo 32.00 34:oo , I 
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PAH1803N.mac 
File : PAH1803N.MAC 
J. Syslo MACRO for illustrating all PAH homologues: 4/10/08 
Separate fingerprints are not Normalized 
Combined fingerprints are not normalized. 

NAME PAH1803N 
format separated,, ,0 
! methyl-naphthalenes 

macro "MNSCO.mac",go 
macro "MNS.mac",go 

methyl-fluoranthenes 
macro "Flco.mac",go 
macro "FL.mac",go 

methyl-dibenzothiophenes (Sulful fingerprint) 
macro "SS216co.mac",go 
macro "ss216.mac",go 

!methyl-phenanthrenes 
macro "PAco.mac",go 
macro "PA.mac",go 

methyl-fluoranthene/pyrenes 
macro "FPco.mac",go 
macro "FP.mac",go 

methyl-chrysenes 
macro "MCco.mac",go 
macro "mc.mac",go 

REMOVE PAH1803N 
TIC 3:55 
exchange x,rO 
draw 2,r0 
remove pah1803N 
clear 
return 

SERAS-017-DTM-011413_3 
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File :C:\msdchem\1\DATA\022712\SL02874.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 
Slick2 

BLK022712WD 

18:44 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

fbundance 
I I 

5600 

5400 

5200 

50001 

4800 

4600 

4400 

4200 

4000 

3800 

3600 

3400 

3200 

3000 

2800 

2600 

2400 

2200 

2000 

18ooj 

16001 
1400 

1200 

1000 

800 

600J 

10mL RUC0022 + 0.1mL RUK0077 
1 

lon 184.00 (183.70 to 184.70): SL02874.D\data.ms (+) 
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File :C:\msdchem\1\DATA\022712\SL02874.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 
Slick2 

BLK022712WD 

18:44 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

Fbundance 

' 5000 
I 

4000 

3000 

2000 

1000. 

10mL RUC0022 + 0.1mL RUK0077 
1 

ion 142.00 {141.70 to 142.70): SL02874.D\data.ms 

O~=rT=,FT~~=f~;==;==r~=r~~=rT=;==r=;=~=rT=rT~~~~~=r~rT=rT=,FT~~~.~rT=r~~~ 
13.00 14.50 15:oo 15.50 16.00 16.50 17.00 17.50 ime--> 

r
bundance 

5000 

4000 

3000 

2000 

18.00 
ion 156.00 {155.70 to 156.70): SL02874.D\data.ms 

lim•-~o:l=r=r=or13=r. o=o.==r=r=1r=3=;=.5=;0=r~1r=4=;=. o=;o~=r=1r=4=;=,5=;0=r~1;=5=;=. o=ro~::r=;1=5o=.5=rO=r~1=6o=. o=ro=;=~1=6or.5=ro=r=r=1=7or.' o=ro=r~1=7r=. 5=rO=rT="T1=8:;=o7o =r=r=r-

~bundance ion 170.00 {169.70 to 170.70): SL02874.D\data.ms 

5000 

4000 

3000 

2000 

1000 

O~=;=T="T=r=r==r9==r=r=;o=T=;=T==;=9=Pr=r=r=T=;=~=;=T="T=r==r==r~r=T=r=~=;==r==r,=;=;=T=;=~=;==r==;==r==r~ 

ime--> 
bundance 

I 
5000 

4000 

3000 

SERAS-017-DTM-011413_3 

17.00 17.50 18.00 

0478 



File :C:\msdchem\l\DATA\0227l2\SL02874.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 
Slick2 

BLK0227l2WD 

18:44 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

r
bundance! 

11000 
I 

10500 

10000 

9500 

90001 

8500 

8000 

7500 

7000 

6500 

60001 

5500 

5000 

4500 

4000 

3500 

3000 

25001 

2000 

1500 

10ooJ 

lOmL RUC0022 + O.lmL RUK0077 
l 

ion 180.00 (179.70 to 180.70): SL02874.D\data.ms (+) 

I 
I 

!I 
II 

SERAS-017-DTM-011413_3 0479 



File :C:\msdchem\1\DATA\022712\SL02874.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 18:44 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

~bundance 
70001 

6000 

! 

50001 

4000 

3000 

20001 

100:: 
Time--> 17.00 
~bundance 

I 70001 

6000 

5000 

4000j 

I 
3000 

2000 

i 1000 

0 
!rime--> 17.00 
~bundance 

7000 

' 6000 I 
I 
I 

5000 

4000 

I 3000 
I 
I 

2000 

1000 

fl 

ime--> 17.00 

' ' 

Slick2 
BLK022712WD 
10mL RUC0022 + 0.1mL RUK0077 
1 

ion 180.00 (179.70 to 180.70): SL02874.D\data.ms 

~t b ' I ' ' ' ' I ' ' ' ' 
18

1

50 
I ' ' ' ' I ' ' I 

17.50 18.00 19.00 19.50 20.00 
ion 194.00 (193.70 to 194.70): SL02874.D\data.ms 

I 
I 

d5o 18
1
00 18.50 19

1
00 19.50 20.00 

lon 208.00 (207.70 to 208.70): SL02874.D\data.ms 

~ 
II 

r 

17
1
50 18

1

00 18
1

50 19
1

oo 19
1

50 2o
1
oo 

SERAS-017-DTM-011413_3 

' ' ' I ' ' ' ' I 
20.50 21.00 

20.50 21.00 

20
1
50 21 ~00 

0480 

l 

' ' ' ' 



File :C:\msdchem\1\DATA\022712\SL02874.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 
Slick2 

BLK022712WD 

18:44 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

115000 

110000 

105000 

1000001 

95000 

90000 

85000 

80000 

75000 

70000 

65000 

60000 

55000 

50000 

45000 

i 
400001 

I 
35000 

30000 

25000 

20000, 

15000 

10000 

10mL RUC0022 + 0.1mL RUK0077 
1 

lon 198.00 (197.70 to 198.70): SL02874.D\data.ms (+) 

SERAS-017-DTM-011413_3 0481 



File :C:\msdchem\1\DATA\022712\SL02874.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 
Slick2 

BLK022712WD 

18:44 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

7000 

6000 
I 

50001 

I 
40001 

3000 

2000 

1000 

0 
ime--> 

rbundance 

70001 

60001 
I 
I 

5000 

I 
4000 

3000 

2000 

1000 

0 

' ' ' I 

lOmL RUC0022 + 0.1mL RUK0077 
1 

ion 198.00 (197.70 to 198.70): SL02874.D\data.ms 

I 

I 
I 

' 1 ' ' 1---,-,-
19.50 20.00 20~50 21

1

00 21
1

50 22~00. 
ion 212.00 (211.70 to 212.70): SL02874.D\data.ms 

' 
Time--> 19.50 20.00 20.50 21 ~00 21

1
50 22.00 

,Abundance ion 226.00 (225.70 to 226.70): SL02874.D\data.ms 

! 7000 

6000 

4000 

3000 

2000 

1000 

ime--> 

SERAS-017-DTM-011413_3 

22~50 23~00 

22.50 23.00 

0482 

I 

I 



File :C:\msdchem\1\DATA\022712\SL02874.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 18:44 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

r
bundancj 

1300 

' 1250 

1200 

1150 

1100 

1050 

1000 

950 

900 

850 

800 

750 

700 

650 

6001 

i 
5501 

I 
500 

450 

400 

350 

3001 

250 

200 

slick2 
BLK022712WD 
10mL RUC0022 + 0.1mL RUK0077 
1 

ion 192.00 (191.70 to 192.70): SL02874.D\data.ms (+) 

SERAS-017-DTM-011413_3 0483 



File :C:\msdchem\1\DATA\022712\SL02874.D 
Operator 
Acquired 
Instrument 
sample Name: 
Mise Info 
Vial Number: 

~bundance 

! 7001 

I 6ooJ 

' 5ooj 

i 

Syslo 
27 Feb 2012 

Slick2 
BLK022712WD 

18:44 using AcqMethod DROTPH051611.M 

10mL RUC0022 + 0.1mL RUK0077 
1 

lon 192.00 (191.70 to 192.70): SL02874.D\data.ms 

4001 '\ 3001 

200 I 

I 100 ~~~~~~~~~~~~L 
lime->1~r:~-o.-.. -~2-o'1 o-o.-.-.-~2-o'.1 5_0,_,_,2-1'1-00.-.-.-~2-1,.5-o.-""2-2'.-oo.-.-.-~2-2,.5-0,_,-,.-23'.-oo.-.-.-~2-3,.5-0~-.-.-. 
rbundance ion 206.00 (205.70 to 206.70): SL02874.D\data.ms 

I 700 

600 

i 
500 

400 

'"] 
200, 

i 100b 

0 ' 
ime--> 19.50 
bundance 

700
1 

' I 
20.00 

'I 

I I I I I I I I I I ! I I I I I I I I 

20.50 21.00 21.50 22.00 22.50 
' I 
23.50 

I ' 
23.00 

lon 220.00 (219.70 to 220.70): SL02874.D\data.ms 

600 

500) 

I 
400 

300 

200 

SERAS-017-DTM-011413_3 0484 



File :C:\msdchem\1\DATA\022712\SL02874.D 
Syslo Operator 

Acquired 
Instrument 
sample Name: 

27 Feb 2012 
Slick2 

BLK022712WD 

18:44 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

r
bundance 

750 

1 700 

650 

600 

I 
5501 

500 

450 

400 

350 

300 

250 

I 
200] 

I 

150 

50 

10mL RUC0022 + 0.1mL RUK0077 
1 

ion 230.00 (229.70 to 230.70): SL02874.D\data.ms (+) 

1 o~~~-,~~~-,~.-,,_~~,-~~"~-,~~,-~~.-~~~-,~~~~-,.-~~~_,,,~~-.-

fnme--> 22.00 22.50 23.00 23.50 24.00 24.50 26.50 27.00 27.50 

SERAS-017-DTM-011413_3 0485 



File :C:\msdchem\1\DATA\022712\SL02874.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 
Slick2 

BLK022712WD 

18:44 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

~bundance 

6501 

600 

550 

500 

450 

400 

350 

300 

250 

200 

150 

10mL RUC0022 + 0.1mL RUK0077 
1 

ion 216.00 (215.70 to 216.70): SL02874.0\data.ms 

~-.~-.~~.-~-.~,.-~_,,_,,_,-,,-·~.-~-,.-,~.-~-.~~.-~----,-.~-,-,~~ 

23.50 24.00 24.50 25.00 25.50 26.00 26.50 27.00 27.50 
ion 230.00 (229.70 to 230.70): SL02874.0\data.ms 

650 

600 

550 

500 

,I 450 

'I 400 
II ! 

350 1 

300 

250 

I 
200 

150 

SERAS-017-DTM-011413_3 0486 



File :C:\msdchem\1\DATA\022712\SL02874.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 
Slick2 

BLK022712WD 

18:44 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bun dance 

60001 
I 

58001 

5600 

5400 

5200 

5000]1 

4800 

4600 

4400 

4200 

4000 

3800 

3600 

3400 

3200 

3000 

2800 

2600 

2400 

2200 

2000 

1800j 

1600 

1400 

1200 

1000 
I 

8oo 1 

600 

400 

10mL RUC0022 + 0.1mL RUK0077 
1 

ion 242.00 (241.70 to 242.70): SL02874.D\data.ms (+) 

l 200~~~-.-.-~~~~ ime--> 2~.oo 25:20 25.40 25.6o 25.8o 26:oo 26.20 26.40 26 60 26.ao 27.00 27:20 27.40 27.60 2i8o 28:oo 28.20 28.40 28.60 28.80 

SERAS-017-DTM-011413_3 0487 



File :C:\msdchem\1\DATA\022712\SL02874.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 
Slick2 

BLK022712WD 

18:44 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

~bundance 

. 5500] 

5000 

4000 

35001 

3000 

2500 

2000 

4500 

4000 

35001 

3000 

25001 

I 
2000 

1500 

1000 

10mL RUC0022 + 0.1mL RUK0077 
1 

ion 242.00 (241.70 to 242.70): SL02874.0\data.ms 

SERAS-017-DTM-011413_3 0488 



MCDET.MAC 

! File : MCDET.MAC 
! J. Syslo MACRO for compiling methyl chrysene fingerprints in oil - 11/15/07 
on Liberty 

NAME MCDET 
format separated, ,,1 
EIC 24.8:29,242 
EIC 24.8:29,256 
r5 = x+y 
DRAW 2,r5 
macro "printwin2.mac",go 
remove printwin2 
remove Mcdet 
clear 
return 

SERAS-017-DTM-011413_3 0489 
Page 1 



File :C:\msdchem\1\DATA\022712\SL02874.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 
slick2 

BLK022712WD 

18:44 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 
! 

6000 

5800 

5600 

5400 

5200 

5000 

4800 

4600 

4400 

4200 

40001 
I 

3800 

3600 

3400 

32001 

3000 

2800 

2600 

2400 ~ 
2200 

II 
2000 

II 
1800 II 

'I 1600 II 
1400 

I' 
1200 I I 

I 
1000 

800 

600 

400 

200 

10mL RUC0022 + O.lmL RUK0077 
1 

lon 242.00 (241.70 to 242.70): SL02874.D\data.ms (+) 

SERAS-017-DTM-011413_3 

L~~ 
I 

0490 
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:C:\msdchem\1\DATA\022712\SL02880.D 
syslo 

~ile 

>perator 
~.cquired 

:nstrument 
28 Feb 2012 00:41 using AcqMethod OILSIMS2.M 

Slick2 
;ample Name: 10K CG-117 Reference 
1 Info RUL0003 EOS Duplicate 

110000 

100000 

90000 

80000 

70000 

22000 

20000 

18000 

16000 

14000 

12000 

100ool 
i 

8000 

6000 

' 

I 

I . 
J

'i 

JJ~ ~GI 

SERAS-017-DTM-011413_3 

lon 85.00 (84.70 to 85.70): SL02880.D\data.ms 

Reference Oil Sequence Bracket: EOS 

0492 



Data Path 
Data File 
Acq On 
Operator 

mple 
sc 
s Vial 

Quantitation Report 

C:\msdchem\1\DATA\022712\ 
SL02880.D 
28 Feb 2012 00:41 
Syslo 
10K CG-117 Reference 
RUL0003 EOS Duplicate 
7 Sample Multiplier: 1 

(QT Reviewed) 

Quant Time: Mar 
Quant Method 
Quant Title 
QLast Update 
Response via 

01 13:14:45 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 
Mon Feb 27 17:34:25 2012 
Initial calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 
5) d30-Tetradecane 
6) d50-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring Compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
3) d14-o-Terphenyl {s} 
Spiked Amount 20.000 
4) Sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

18.708 
13.536 
23.783 
34.605 

0.000 

0.000 

0.000 

0.000 

188 
66 
66 
66 

188 

244 

260 

66 

558084 
174777 
210874 
191945 

Od 
Recovery 

Od 
Recovery 

Od 
Recovery 

Od 
Recovery 

10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 

0.00 ug/mL 
0.00% 

0.00 ug/mL 
0.00% 

0.00 ug/mL 
0.00% 

o.oo ug/mL 
0.00% 

0.00 
0.00 
0.00 
0.00 

Qvalue 

#) = qualifier out of range (m) = manual integration (+) = signals summed 

2013 SLICK2 0493 Page: 1 



Data Pa 
Data File 

(f) Acq On 
m Operator 
:::0 Sample 
~Mise 
6 ]l,LS Vial 
..II. 

Quantitation Report 

C:\msdchem\1\DATA\022712\ 
SL02880.D 
28 Feb 2012 00:41 
Syslo 
10K CG-117 Reference 
RUL0003 EOS Duplicate 
7 Sample Multiplier: 1 

~Quant Time: Mar 
~Quant Method 

01 13:14:45 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 S: Quant Title 

6 QLast Update 
~Response via 
.1:1-
...11. 1: 

Mon Feb 27 17:34:25 2012 
Initial Calibration 

DROTPH051611.M Thu Jan 10 12:26:23 2013 SLICK2 

d) 

Page: 2 



FireF117.MAC 
File : FIREF117.MAC 
J. Syslo MACRO for reference fingerprint using CG117: 11/22/09 
Hopanes are normalized for easy viewing! 

! Draws chromatogram in window 2 and window 1 . . you have to print "TIC & 
Spectrum" 
! I have a lot of old CG-117's like that - better reference" JS 

NAME FIREF117 
format separated, ,,0 
EIC 4:55,85 
exchange rO,x 
EIC 26:44,191 
exchange rO,y 
draw 2,y 
draw 1,x 
REMOVE FIREF117 
clear 
return 

SERAS-017-DTM-011413_3 0495 
Page 1 



:C:\msdchem\l\DATA\0227l2\SL02880.D 
Syslo 

'ile 
>perator 
1.cquired 
:nstrument 

28 Feb 20l2 
Slick2 

00:4l using AcqMethod OILSIMS2.M 

>ample Name: lOK CG-ll7 Reference 
1 Info RUL0003 EOS Duplicate 

1100001 
I 

1000001 
I 

900001
1 

80000 

70000 

60000 

22000 

20000 

18000 

16000 

14000 

12000 

100001 
I 

8000 

60ooj 

4000~ 
2000, 

I 
I 

,I 

I' 
II 

I 

II 

~~J~ 

SERAS-017-DTM-011413_3 

I on 

Reference Oil Sequence Bracket: EOS 

.ms 

0496 



-

• 

SERAS-017~DTM-011413_3 0497 



Data Path 
Data File 
Acq On 
Operator 

mple 
c 
Vial 

Quantitation Report 

C:\msdchem\1\DATA\022712\ 
SL02875.D 
27 Feb 2012 19:33 
Syslo 
SERAS-017-0003 
275-55-05 {0.116g in10mL} 
2 Sample Multiplier: 1 

(QT Reviewed) 

Quant Time: Mar 
Quant Method 
Quant Title 
QLast Update 
Response via 

01 13:06:26 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 
Mon Feb 27 17:34:25 2012 
Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 
5) d30-Tetradecane 
6) d50-Tetracosane 
8) d74-Hexatriacontane 

system Monitoring Compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
3) d14-o-Terphenyl {s} 
Spiked Amount 20.000 
4) sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

18.704 188 306220 
13.532 66 99120 
23.784 66 125874 
34.595 66 118393 

18.822 188 566158 
Recovery 

19.733 244 275007 
Recovery 

21.141 260 36068 
Recovery 

28.156 66 250640 
Recovery 

10.00 
10.00 
10.00 
10.00 

17.39 

19.22 

20.71 

22.42 

ug/mL 0.00 
ug/mL 0.00 
ug/mL 0.00 
ug/mL 0.00 

ug/mL 0.00 
86.95% 

ug/mL 0.00 
96.10% 

ug/mL 0.00 
103.55% 
ug/mL 0.00 
112.10% 

Qvalue 

= qualifier out of range (m) = manual integration (+) = signals summed 

2013 SLICK2 0498 Page: 1 



Data P 
Data File 

(/) Acq On 
m Operator 
::tl Sample 
l;;Misc 
6 ALS Vial 
..A. 

Quantitation Report 

C:\msdchem\1\DATA\022712\ 
SL02875.D 
27 Feb 2012 19:33 
Syslo 
SERAS-017-0003 
275-55-05 {0.116g in10mL} 
2 Sample Multiplier: 1 

~Quant Time: Mar 01 13:06:26 2012 
~Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
~Quant Title DRO/TPH ICAL + Surr. 05/16/11 
6QLast Update Mon Feb 27 17:34:25 2012 
~Response via Initial Calibration 
~ 

ed) 

.. [~--~--------------------------------------------------------------------~~,-~~~~~~-------------------------------------------------------------------, 
I~ 

450000 if) if) 

g g 
" >-c c 

" " 0 .c 

400000 e-
" I-

~ 
'0 

350000 

300000 

250000 

200000 

150000 

100000 

ime--> 

DROTPH051611.M Thu Jan 10 12:29:46 2013 SLICK2 Page: 2 



ENOfingFINAL.mac 
File : ENOfingFinal.MAC 
J. Syslo MACRO for printing select fingerprints for Enbridge Oil, 01/09/2012 

name ENOfingFinal 

TIC 
draw 2,x 

macro "TICTPH.mac",go 
remove TICTPH 
macro "TPH8583Stacked.mac",go 
remove TPH8583Stacked 

macro "TPHSERAS.mac",go 
remove TPHSERAS 

macro "ENOTPHSEPN.mac",go 
remove ENOTHPSEPN 

macro "HOPSTER.mac",go 
remove HOPSTER 

macro "ParentPAH.mac",go 
remove PARENTPAH 

macro "PAH1803N.mac",go 
remove pah1803n 

macro "McDet.mac",go 
remove McDet 

remove ENOfingFinal 
clear 
return 

SERAS-017-DTM-011413_3 Page 1 0500 



Macros used to generate fingerprint chromatograms for the Enbridge Oil samples. 

SERAS draft GC/MS SOP 1803 allows analytical characterizations and evaluation of petroleum oils for comparison purposes. 
Certain classes of source specific chemical compounds are targeted in this qualitative comparison; these target compounds are 
both unique descriptors of an oil and chemically resistant to environmental degradation. Spilled oil can be assessed in this way 
as being similar or different from potential source samples by direct visual comparison of specific extracted ion chromatograms 
(EIC). 

The SERAS method implements several unique techniques to present and assess the "fingerprints" that are far superior to 
comparing just individual fingerprints and determining whether fingerprints are similar or not. The method utilizes several 
different Visual Diagnostic Ratios (VDR) where two or more different compound class fingerprints are presented together 
"stacked" on top of each other, where the fingerprints are usually not normalized. When presented in this manner, the total 
fingerprint match can be assessed by comparing the peak to peak ratios as well as the total intensity (based on concentration of 
those compounds) of the fingerprints relative to each other. These Visual Diagnostic Ratios are generated by the GC/MS data 
system using customized macros; the selection of ions/compounds are usually dictated or driven by project specific conditions, 
or by the nature or identity of the spilled oil. 

Data Presentation & Direct Visual Comparison of Enbridge Oil Fingerprints (EIC): SERAS will generate only the 
relevant and appropriate selected EIC necessary to identify, differentiate, or supply the conclusive evidence for the oil samples 
and reference oils. The number of possible fingerprints that can be presented using either the single classes of compounds, or 
by various combinations of "stacked" fingerprints is almost unlimited and not practical. The EIC of the suspected source oils 

were compared to appropriate EIC of the spilled oil. The following macros were written to process, extract and present key 
fingerprints and "stacked" fingerprints to evaluate and compare the key VDR of the Enbridge Oil samples. 

The following macros were used to produce the conclusive VDR that were used to evaluate the oil fingerprints: 

• ENOfingFinal.mac: This macro ran the following 8 nested macros to produce VDR and fingerprints: 
o TICTPH.mac: Illustrates the VDR comparing the total ion chromatogram (TIC) relative to the Total 

Petroleum Hydrocarbon (TPH) fingerprint generated by macro TPHSERAS.mac. 
o TPH8583stacked.mac: A simple useful VDR that compares the ion 85 over ion 83 TPH non normalized 

fingerprints. Note that the 85 ion represents the saturated hydrocarbons while the 85 ion is representative of 
the cyclo- and naphthenic hydrocarbons. 

o TPHSERAS.mac: This macro extracts the signal for six ions (105, 83, 85, 113, 123, and 183) which cover 
the following: gasoline range organics (GRO) (I 05), naphthenes (83), saturated hydrocarbons (SHC) ( 113), 
isoprenoids (113 and 183) and bicyclic sesquiterpanes (123), and adds them together to form the TPH 
fingerprint of the sample. This combined 6 ion fingerprint is also used to quantitate TPH by GC/MS using 
draft SERAS SOP 1841, Routine Analysis of Total Petroleum Hydrocarbons (TPH) in Soil and Water by 
GCIMS-S!M. Most labs that attempt to quantitate TPH by GC/MS use just ion 85. 

o ENOTPHSEPN.mac: This is a similar macro to TPHSERAS.mac, but plots each of the 6 EIC's used tor the 
combined TPH signal of TPHSERAS.mac. Currently, this presentation is being used to study the effects of 
biodegradation on each of the 6 separate signals (classes of compounds). 

o Hopster.mac: This is an example of a stacked set of fingerprints of ion 191 for terpanes and hopanes, over 
ion 217, steranes, biomarker compounds. 

o ParentPAH.mac: Shows the EIC's for just the individual non-alkylated PAH compounds for the entire 
sample. This extracts and prints a chromatogram for only the parent PAH's; it essentially separates and 
shows approximately 20 priority pollutant PAH's that are present in the oil. 

o PAHJ803N.mac: Illustrates all the alkylated PAH homologues in a stacked non-normalized format, and as 
one combined ''fingerprint" for each class (alkyl-naphthalenes, methyl-chrysenes, etc). 

o MCDET.MAC: Compiles and shows the total methyl- and dimethyl-chrysene fingerprint bracketed by an 
internal standard as a reference. 

SERAS-017-DTM-011413_3 0501 



The following macro was used to provide a fingerprint to satisfY QC criteria listed in fingerprint method ASTM D-5739 : 

Standard Practice for Oil Spill Source Identification by Gas Chromatography and Positive Jon Electron Impact Low 

Resolution Mass Spectrometry 

o FireFll7.mac: This shows two stacked fingerprints composed of the ion 85 graphic trace for alkanes and the ion 191 
hopane fingerprint. This presentation is primarily used to evaluate the CG-117 reference oil that is analyzed at the 
beginning and end of a 12 hour sequence, but has useful applications for unknown site oils. 

As stated previously, the number of combinations and construction of the stacked VDR are limitless, but the difficulty and 

challenge is to identifY and determine the essential and unique fingerprints, or combination of stacked fingerprints that will aid 

in establishing the identity of petroleum products and comparing the key fingerprints of a suspected source with samples. 
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TICTPH.MAC 

! File : TICTPH.MAC 
! J. Syslo MACRO for presenting TIC vs. TPH as 85 & 83 
! Normalized 
NAME TICTPH 
format separated,, ,1 
EIC 4.5:55,85 
EIC 4.5:55,83 
r5=X+Y 
TIC 3:55 
exchange r5,x 
exchange r5,y 
merge 
draw 2,x 
macro "printwin2",go 
remove printwin2 
tic 4.5:55 
exchange x,rO 
clear 
draw 2,r0 
remove ticTPH 
return 

SERAS-017-DTM-011413_3 
Page 1 
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File :C:\msdchem\1\DATA\022712\SL02875.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 19:33 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

ime-> 
bundance 

50000 

45000 

40000 

35000 

30000 

25000 

20000 

ime--> 

Slick2 
SERAS-017-0003 
275-55-05 {0.116g in10mL} 
2 

TIC: SL02875.D\data.ms 

10.00 
Jon 85.00 (84.70 to 85.70): SL02875.D\data.ms (+) 

35.00 

SERAS-017-DTM-011413_3 

45.00 

40.00 45.00 

0504 

50.00 

50.00 



TPH8583stacked.MAC 

! File : TPH8583stacked.MAC 
! J. Syslo MACRO for presenting 85 over the 83 fingerprint - Not Normalized. 
Can determine 
! early bildegradation by loss of ion 85 saturated hydrocarbons. Simple 
degradation will 
! quickly earase the SHC's, yet leav the ion 83 fingerprint unchanged. JS 

! Not Normalized 
NAME TPH8583stacked 
format separated,,,O 
EIC 4.5:55,85 
EIC 4.5:55,83 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
exchange x,rO 
clear 
draw 2,r0 
remove TPH8583stacked 
return 

SERAS-017-DTM-011413_3 Page 1 
0505 



File :C:\msdchem\1\DATA\022712\SL02875.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 19:33 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

~bundance 

I

I 5ooooj 

45000 

40000 

35000 

30000 

25000 

20000 

15000 

10000 

5000 
I 

Slick2 
SERAS-017-0003 
275-55-05 {0.116g in10mL} 
2 

lon 85.00 (84.70 to 85.70): SL02875.D\data.ms 

~ime--> 05ll!.o~o~!M~~~~~.-,--.-.--.-.--,-r--T---,--.-,-.--,--,--.-,-,--.-.=,~:;=:;:::=:=::;=;=::;=;::::::,:::::::4;:::5::;:.o=o:;::=;::::;:=;=5=o.;=oo:;::::::;:= 
' bundance 

50000 

45000 

40000 

35000 1 

30000 

25=1 
20000 

15000 

I 10000 

I . 
~ime--> 05~.or1 o~.~~~,_.-.-,--,-,-r-.--,--,2~o,'o~o~"--.2~5,1o~o"~-,-3~o1'o'o_,_,_,35'1~oo.-.-.-,4o'1~oo''~-.-.4~5T1 o~o,,~,_,5~o,:o~o"~ 

SERAS-017-DTM-011413_3 0506 



TPHSERAS.mac 
File : TPHSERAS.mac 
J. Syslo MACRO for sum of GRO (lOS) & DRO (85+83+113+123+183) TPH 
For total GRO & DRO +UCM TPH quanted as total fingerprint 

*** New way to do TPH with 6 ions not just 83 + 85**** 
***Developed October 2009 for DRO in water PT sample by J. Syslo**** 

Plots NOT normalized 
integratable in window 2 

J This will automatically print the fingerprint, then after macro runs, show TPH 
over TIC onscreen 

NAME TPHSERAS 
format separated, ,,0 
EIC 4:55,105 
EIC 4:55,123 
r6=X+Y 
eic 4:55,113 
eic 4:55,183 
r7=X+Y 
eic 4:55,85 
eic 4:55,83 
r8=X+Y 
r4=r6+r7+r8 
exchange r4,r0 
DRAW 2,r0 
macro "printwin2.mac",go 
Jemove printwin2 
TIC 4:55 
draw l,x 
remove TPHSERAS 
clear 
return 

SERAS-017-DTM-011413_3 0507 
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File :C:\msdchem\1\DATA\022712\SL02875.D 
Operator Syslo 
Acquired 27 Feb 2 012 19:33 using AcqMethod DROTPH051611 . M 
Instrument Slick2 
Sample Name: SERAS-017-0003 
Mise Info 275-55-05 {0.116g in10mL} 
Vial Number: 2 

bundance lon 85.00 (84.70 to 85.70): SL02875.D\data.ms (+) 

95000 

90000 

85000 

80000 

75000 

70000 

65000 

60000 

55000 

50000 

45000 

40000 

35000 

20000 

15000 

10000 

5000 

0~~--~~~~-.~~~~-.~~--~-.~~~~--~~--~~~~~~~~~~~~~~~ 

ime-> 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 

SERAS-017-DTM-011413_3 0508 



ENOTPHsepn.mac 

! File : ENOTPHsepn.mac 
! J. Syslo MACRO for presenting TPH as separate 85 + 113 + 83 + 123 + 183 + 193 
signals 

! normalized and stacked for Enbridge Oil - left ion 105 out (formaldehyde 
peaks) 

NAME enoTPHsepn 
format separated,,,! 
EIC 4.5:55,85 
eic 4.5:55,113 
merge 
EIC 4.5:55,83 
merge 
EIC 4.5:55,123 
merge 
EIC 4.5:55,183 
merge 
EIC 4.5:55,193 
merge 
! EIC 4.5:55,105 
! merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
remove ENOTPHsepn 
clear 
return 

SERAS-017-DTM-011413_3 0509 
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File :C:\msdchem\1\DATA\022712\SL02875.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

Fbun4dcfobc8j 

Syslo 
27 Feb 2012 

Slick2 
19:33 using AcqMethod DROTPH051611.M 

SERAS-017-0003 
275-55-05 {0.116g in10mL} 
2 

len 85.00 (84.70 to 85.70}: SL02875.D\data.ms 

1 200001 

I ~~ ~~~~~~~~~~~~ 
2o.oo 25.oo 3o.oo 35:oo ime--> 5.00 10.00 15.00 

bu~ 

10000 

1'"~0:0:1 

I on 113.00 (112. 70 to 113. 70): SL02875.D\data.ms 
i 

25.00 30.00 35.00 40.00 
len 83.00 (82.70 to 83.70): SL02875.D\data.ms 

50.00 

45.00 

I 20000 w~~~~~~~==:::::::~::=:::~~:;::::::;:=;:=:::;:=;=;=:::;=:;=;=:::;::::=;:==;=:::;::::=;:=;=;==r==;=r== 
~e--> 5.00 10.00 15.00 2o:oo 25.00 30.00 35.00 40.00 45.00 50.00 
fA.bundance len 123.00 (122.70 to 123.70): SL02875.D\data.ms 

1 10oooj 

I .JI~,~~~~~~~· ~·I~'·~~~·~~~~~~~~~~~~~.~,~. ~I '~'~I~ 
ime--> 5.00 
bundance 

60001 

4000j 

20001 

15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 
ion 183.00 (182.70 to 183.70): SL02875.D\data.ms 

' I 
I I I 

~im~e~--~>--~~----~~----~~~----2~0~·~00~~~2~5~.0~0~~~3~0~.0~0~~~3=5~.0~0~--~4~0.~00 ----~4~5~.0~0 ____ ~5~0.~0~0---4 
bundance lon 193.00 (192.70 to 193.70): SL02875.D\data.ms 

I 

I 
I 

6ooo1jl 

4000] 

20001 

Time--> 
o~,~~=r~~~r=~_,_,_,~~~,--~~.-., ~,_--.,_,~~ .. .---~~-.-r--.. ~~,--~--~,-,--
5.00 1o.oo 15.00 2o.oo 25.oo 3o:oo 35.oo 40 oo 45.oo 
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HopSter.MAC 
File : HopSter.MAC 
J. Syslo MACRO for hopane fingerprint from November 2007 program: 

! for displaying both Hopane and Steranes on one page: normalized chromatogram 
! using it on Slick2 now 8/18/09 J. Syslo 

NAME HOPSTER 
format separated,,,! 
EIC 25:40,191 
EIC 25:40,217 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
tic 4:50 
exchange x,rO 
draw 2,r0 
remove hopster 
clear 
return 

SERAS-017-DTM-011413_3 0511 
Page 1 



File :C:\msdchem\1\DATA\022712\SL02875.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

r
bun1d/&f~j 

13000; 
I 

12000] 

1 11000 

10000 

90001 

8000 

7000 

6000 

5000 

4000 

3000 

~ime--> 25.00 
bundance 

3500 

3000 

2500 

1000 

26.00 

Syslo 
27 Feb 2012 19:33 

Slick2 
SERAS-017-0003 

using AcqMethod DROTPH051611.M 

275-55-05 {0.116g in10mL} 
2 

len 191.00 (190.70 to 191.70): SL02875.D\data.ms 

UJl 
27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 

len 217.00 (216.70 to 217.70): SL02875.D\data.ms 

I 
I 

I' I ~ Ill I 
~~ ~ ! Ill ~ I 

v ~~ lil' 
v~ : 

I 5001~--r-r-o-.' ~·I ~I ~. '~· r-r-r-r('' ~I'·~·~~. ~I' --,--,--,-,,'I '~I r-r-r-r-. ~· I ~;::r~'ll 
~e--> 25.00 26:oo 27.00 2a.oo 29.00 3o.oo 31 oo 32.00 33.00 34.00 35.00 36.00 37.00 38 oo 39.00 
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ParentPAH.MAC 
File : ParentPAH.mac 
J. Syslo MACRO to show just the parent PAH's- 10 ions, 01/12/2012 
non-normalized data - all chromatograms added & automatically prints. 

NAME ParentPAH 
format separated,,,O 
EIC 10:35,128 
EXCHANGE X,R5 
EIC 10:35,152 
pap=x+r5 
EIC 10:35,154 
pap=X+pap 
EIC 10:35,166 
pap=X+pap 
EIC 10:35,178 
pap=x+pap 
EIC 10:35,202 
pap= X+ pap 
EIC 10:35,228 
pap=x+pap 
EIC 10:35,252 
pap=x+pap 
EIC 10:35,276 
pap=x+pap 
EIC 10:35,278 
pap= X+ pap 
x=pap 
exchange x,ro 
DRAW 2,r0 

macro "printwin2",go 
remove printwin2 

remove parentpah 
clear 
return 

SERAS-017-DTM-011413_3 0513 
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File :C:\msdchem\1\DATA\022712\SL02875.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 19:33 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

22000 

21000 

20000 

19000 

18000 

17000 

16000 

15000 

14000 

13000 

12000 

11000 

10000 

9000 

8000 

7000 

6000 

5000 

4000 

Slick2 
SERAS-017-0003 
275-55-05 {0.116g in10mL} 
2 

lon 128.00 (127.70 to 128.70): SL02875.D\data.ms (+) 

I 

I 

16.00 18.00 26.00 28.00 

SERAS-017-DTM-011413_3 

30.00 32.00 

0514 

34.00 



PAH1803N.mac 
File : PAH1803N.MAC 
J. Syslo MACRO for illustrating all PAH homologues: 4/10/08 
Separate fingerprints are not Normalized 
Combined fingerprints are not normalized. 

NAME PAH1803N 
format separated,,,O 
! methyl-naphthalenes 

macro "MNSCO.mac",go 
macro "MNS.mac",go 

methyl-fluoranthenes 
macro "Flco.mac",go 
macro "FL.mac",go 

methyl-dibenzothiophenes (Sulful fingerprint) 
macro "55216co.mac",go 
macro "ss216.mac",go 

!methyl-phenanthrenes 
macro "PAco.mac",go 
macro "PA.mac",go 

methyl-fluoranthene/pyrenes 
macro "FPco.mac",go 
macro "FP.mac",go 

methyl-chrysenes 
macro "MCco.mac",go 
macro "mc.mac",go 

! REMOVE PAH1803N 
TIC 3:55 
exchange x,rO 
draw 2,r0 
remove pah1803N 
clear 
return 

SERAS-017-DTM-011413_3 
Page 1 
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File :C:\msdchem\l\DATA\0227l2\SL02875.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 20l2 l9:33 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

r'""::;oo;l 
30000 

28000 

260001.1 

24000 

22000 

20000 1 

I 
180oo)/ 

I 
16000 

14000 

120001 ' 

10000 ' 

I 
8oooj 

I 

6000 

I 
40ooj jl 

I 

Slick2 
SERAS-Ol7-0003 
275-55-05 {O.ll6g inlOmL} 
2 

lon 184.00 (183.70 to 184.70): SL02875.D\data.ms (+) 

II' 

II 

II I 
/ij 
II ~ 
I :1 
. II 

I 
I 

SERAS-017-DTM-011413_3 0516 



I 

File :C:\msdchem\l\DATA\0227l2\SL02875.D 
Operator Syslo 
Acquired 27 Feb 2012 19:33 using AcqMethod DROTPH05l6ll.M 
Instrument Slick2 
Sample Name: SERAS-017-0003 
Mise Info 275 55-05 {0.1l6g inlOmL} 
Vial Number: 2 

rbundance 

I 3oooo 

I 

25000 I 
20000 1 

15000 

10000 

ime--> 
bundance 

30ooo 1 

25000 

20000 

15000 

10000 

5000 

0 

13.00 

lon 142.00 (141.70 to 142.70): SL02875.D\data.ms 

lrime--> 
I I 

14.00 14.50 15.00 15.50 16.00 16.50 17.00 13.00 13.50 17.50 18.00 
~bundance 
I 30000 
I 
I 

25000 

20000 

15000 

10000 

5000 

o. 
Time--> 
Abundance 

30000 

25000 

20000 

15000 

100001 

500:1 
ime--> 

levr I 

13.00 
I 

13.50 

I 

14.00 

'T 
14.00 

SERAS-017-DTM-011413_3 

lon 170.00 (169.70 to 170.70): SL02875.D\data.ms 

A AJ)u~r~I~/J 
I ·l''l' 111 l 11 '1 1111 l 1~ 

14.50 15.00 15.50 16.00 16.50 17.00 17.50 18.00 
lon 184.00 (183.70 to 184.70): SL02875.D\data.ms 

I I ? I I 

14.50 15.00 
I 

15.50 

~ 
~;.r,~~v~}J\, 

0517 



File :C:\msdchem\l\DATA\0227l2\SL02875.D 
Operator Syslo 
Acquired 27 Feb 20l2 l9:33 using AcqMethod DROTPH05l6ll.M 
Instrument Slick2 
Sample Name: SERAS-Ol7-0003 
Mise Info 275-55-05 {O.ll6g inlOmL} 
Vial Number: 2 

bundance 
135001 

lon 180.00 (179.70 to 180.70): SL02875.D\data.ms (+) 

13000 

12500 

12000 

11500 

11000 

10500 

10000 

9500 

9000 

8500 

8000 

7500 

7000 

6500 

6000 

5500 

5000 
I 
I 

4500j 

4000 

3500 

30001 ~ I 

2500 

2000 I 
1500 

~ 
SERAS-017-DTM-011413_3 0518 



I 
I 

File :C:\msdchem\l\DATA\0227l2\SL02875.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

r
bundance 

80ooj 

7000 

I 

I 
6000 

4000 

3000 

2000 

I 

1000 

[ime--> 
' bundance 

8oooj 

70ooj 

6000 

5000 

4000 

3000 

2000 

10001 

I 

syslo 
27 Feb 20l2 l9:33 using AcqMethod DROTPH05l6ll.M 

Slick2 
SERAS-Ol7-0003 
275 55-05 {O.ll6g inlOmL} 
2 

lon 180.00 (179.70 to 180.70): SL02875.0\data.ms 

18.50 19.00 19.50 20.00 
lon 194.00 (193.70 to 194.70): SL02875.D\data.ms 

~ 
~I 'I 

I ~u~L~ 

20.50 21.00 

~~~ I ' I ' ' ' ' I ' I ' ' I ' ' I ' 0LI~~~~.-~~~-.-.~~~-.~~.-.-,-~~-,-,-.-.-.~-,~.-.-.-,-~~-,-,-.~~~ 
ime--> 
bundance 

I 

8000j' 

70001 

60001 

5oool 
! 

40ooj 

3oooj 

::::1 
I 

17.50 18.00 18.50 19.00 19.50 20.00 20.50 21.00 
lon 208.00 (207.70 to 208.70): SL02875.0\data.ms 

o~~-.-~.-.,-r·~~~·-.,---.-r~-,~.-.-~,-~~-.-.-.-r-r~,-.-.---~~~-.-.-.-r-

trime--> 17.50 18.00 20.50 
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File :C:\msdchem\l\DATA\0227l2\SL02875.D 
Operator syslo 
Acquired 27 Feb 20l2 l9:33 using AcqMethod DROTPH05l6ll.M 
Instrument Slick2 
Sample Name: SERAS-Ol7 0003 
Mise Info 275-55-05 {O.ll6g inlOmL} 
Vial Number: 2 

bundance 
I 

120000 

115000 

110000 

105000 

100000 

95000 

90000 

85000 

80000 

75000 

70000 

65000 

60000 

55oooj 

500001 

45000 

40000 

350001 

I 
30000 

lon 198.00 (197.70 to 198.70): SL02875.D\data.ms (+) 

ime--> 19.50 20.00 20.50 21.00 21.50 22.~00"-------=2=2~.5~0 ___ _c2ccc3~.0'-=0----'2=3"-.5""0'-----~ 

SERAS-017-DTM-011413_3 0520 



File :C:\msdchem\1\DATA\022712\SL02875.D 
Operator Syslo 
Acquired 27 Feb 2012 19:33 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS 017-0003 
Mise Info 275-55-05 {0.1l6g inlOmL} 
Vial Number: 2 

bundance 

20000 

I. 

l II 150001 I ~ 

I , /\ ' II I 

100001 I! I 

soo:LJ • I 
ime--> 19.50 
bundance 

20000 

15000 

5000 

I 
20.00 

lon 198.00 (197.70 to 198.70): SL02875.D\data.ms 

' I ' ' ' ' ' I ' 
20.50 21.00 21.50 22.00 
lon 212.00 (211.70 to 212.70): SL02875.D\data.ms 

' I ' ' I ' 
22.50 23.00 

0~~--~-.~.-.-.-~r=~-.-,.-.-.~.-.-.-~~-.-,-.-.~.-.-.-,-~~-.-,-.~~.-.-~ 

ime--> 
bundance 

200ool 
l 

15000 

ime--> 

SERAS-017-DTM-011413_3 

20.50 21.00 21.50 22.00 
lon 226.00 (225.70 to 226.70): SL02875.0\data.ms 

21.50 22.00 

0521 



File :C:\msdchem\1\DATA\022712\SL02875.D 
Operator Syslo 
Acquired 27 Feb 2012 19:33 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0003 
Mise Info 275-55-05 {0.116g in10mL} 
Vial Number: 2 

rbundance 

I 26000 

len 192.00 (191.70 to 192.70): SL02875.D\data.ms (+) 

25000 

240001 

23000 

220001 

210001 

20oooj 

19000 

18000 

17000 

16000 

15000 

140001 

13000 

12000 

11000 

10000 

9000 

80001 

I 
7000j 

I 

60001 

5oooj 

4000 

~ 
' I 

I 

I' 
I 

II 
I 

SERAS-017-DTM-011413_3 

i 

I ~ 

I 

~ ~ ~ II 
1

1 
lrl 1, 

. ,, 
~ I. I 

1\/1 
Jl ' I I q t~)? d 

0522 



File :C:\msdchem\l\DATA\0227l2\SL02875.D 
Syslo Operator 

Acquired 
Instrument 
sample Name: 

27 Feb 20l2 l9:33 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

r'""''"'"i 
I 2ooooj 

i 

15000 

10000 

Slick2 
SERAS-Ol7-0003 
275-55-05 {O.ll6g inlOmL} 
2 

I 

! ~ I . I 

lon 192.00 (191.70 to 192.70): SL02875.D\data.ms 

soo:JI ' ' '' 
ime--> 19.50 20.00 20.50 21 .00 21 .50 22.00 22.50 

~b"'un'-d,.:-a-nc'-"e='----=~----'==----,l:=o-'-'n~2-=-o6:o-.~00;:;-;;(2;:-;;0c:!:5"=. 70• to 206. 70): SL02875. D\data.ms 

200001 
I 

15000 

10000 

5000 

23.00 23.50 

o~~~~=T~~~~~~~~~~~~~~~~~~~---~~~~~~~~~~ 
ime--> 19.50 2o:oo 20.50 21 .oo 21 .50 22.00 22.50 23.50 

rbundance
1 

lon 220.00 (219.70 to 220.70): SL02875.D\data.ms 

I I 
! 20000] 

i 

15000 

10000 

5000 

o, ' 
ime--> 19.50 
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File :C:\msdchem\1\DATA\022712\SL02875.D 
Operator Syslo 
Acquired 27 Feb 2012 19:33 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0003 
Mise Info 275-55-05 {0.116g in10mL} 
Vial Number: 2 

l
bundance 

44001 

4200 

I 
4000 

I 
38001 

I 

36001 

I 

3400
1 

3200 

3000 

2800 

2600 

2400 

2200 

2000 

400 

SERAS-017-DTM-011413_3 

lon 230.00 (229.70 to 230.70): SL02875.D\data.ms (+) 

0524 



File :C:\msdchem\l\DATA\0227l2\SL02875.D 
Operator Syslo 
Acquired 27 Feb 20l2 l9:33 using AcqMethod DROTPH05l6ll.M 
Instrument Slick2 
Sample Name: SERAS-Ol7-0003 
Mise Info 275-55 05 {O.ll6g inlOmL} 
Vial Number: 2 

rbundance 
I 40001 

I I 

len 216.00 (215.70 to 216.70): SL02875.D\data.ms 

1 3500 

I 
3000 

I 

2500 

2000 

1500 

1000 

500 

0~~~~~~,-~~-,~~~~~~~~~~~-,~~~~~~-r.-r~~~-,~~~~ 

ime--> 22.00 
bundance 

40001 

3500 

3000 

2500 

2000 

1500 

I 

10001 

22.50 23.00 23.50 24.00 24.50 25.00 25.50 26.00 26.50 27.00 27.50 
len 230.00 (229.70 to 230.70): SL02875.D\data.ms 

~'i 
/rime--> 2~1-1o ... o''-,--2'"2's"'o-,-.-,23'1o~o~~2~3.'1 5o-.' -,--,~2.-4'1 o"'o-,_-,, .-24,15~o~.--.2~51'oo'-.~2,_5,.5.-o~,-,-26'~o_,o·-.--..-2,6.~50.-.-~2.-7,.o,_o-,-.-2,.7,1 5.,o--,-~ 
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File :C:\msdchem\1\DATA\022712\SL02875.D 
Operator Syslo 
Acquired 27 Feb 2012 19:33 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0003 
Mise Info 275-55-05 {0.116g in10mL} 
Vial Number: 2 

bundance lon 242.00 (241.70 to 242.70): SL02875.D\data.ms (+) 

I 
I 

8000 

7500 

7000 

6500 

6000 

5500 

5000 

4500, 

4000 

3500 

~ 
~ I I I ~I I i 

3000 

25001 

I 

2000j 

1500 

~ 
1000 
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File :C:\msdchem\l\DATA\0227l2\SL02875.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 20l2 l9:33 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

~bundance 
I 

7000 

5000 

4000 

3000 I 

Slick2 
SERAS-Ol7-0003 
275-55 05 {O.ll6g inlOmL} 
2 

I on 242.00 (241. 70 to 242. 70): SL02875.D\data.ms 

2000 /1 

10001 I\ AAI 
w~vv 

7000 

6000 

5000 

40001 

i 
3oool 

I 
I I 

20001 r I ~~v ~ 
1000! 1 \( J v J ~~J L~---~ 
ob~,::;::::::::=~ ' . ' ..... ' ' ' 

ime--> 25.00 25.20 25.40 25.60 25.80 26.00 26.20 26.40 26.60 26.80 27.00 27.20 27.40 27.60 27.80 28.00 28.20 28.40 28.60 28.80 
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MCDET.MAC 

! File : MCDET.MAC 
! J. Syslo MACRO for compiling methyl chrysene fingerprints in oil - 11/15/07 
on Liberty 

NAME MCDET 
format separated, ,,1 
EIC 24.8:29,242 
EIC 24.8:29,256 
r5 = X+Y 
DRAW 2,r5 
macro "printwin2.mac",go 
remove printwin2 
remove Mcdet 
clear 
return 

SERAS-017 -DTM-011413 _ 3 0528 
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File :C:\msdchem\1\DATA\022712\SL02875.D 
Operator 
Acquired 
Instrument 
sample Name: 
Mise Info 
Vial Number: 

bundance 

80001 

75001 
l 

7000 

65001 

6000 

5500 

I 
5000 

4500 

4000 

3500j 

I 
30001 

I 
25oo1 

I 

2000 

1500 

Syslo 
27 Feb 2012 19:33 using AcqMethod DROTPH051611.M 

Slick2 
SERAS-017-0003 
275-55-05 {0.116g in10mL} 
2 

len 242.00 (241.70 to 242.70): SL02875.D\data.ms (+) 

I I 

I I 

11 r ~r ~ 1\ 1 1 

w~ ~ ~~~YJJ~ 
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Data Path 
Data File 
Acq on 
Operator 

le 

Quantitation Report 

C:\msdchem\1\DATA\022712\ 
SL02876.D 
27 Feb 2012 20:35 
Syslo 
SERAS-017-0003 dup 
275-55-05 {0.111gi n10mL} 
3 Sample Multiplier: 1 

(QT Reviewed) 

Quant Time: Mar 
Quant Method 
Quant Title 
QLast Update 
Response via 

01 13:06:28 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 
Mon Feb 27 17:34:25 2012 
Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 
5) d30-Tetradecane 
6) d50-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring Compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
3) d14-o-Terphenyl {s} 
Spiked Amount 20.000 
4) sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

18.704 
13.532 
23.784 
34.595 

18.822 

19.733 

21.140 

28.156 

188 
66 
66 
66 

188 

244 

260 

66 

319905 
103998 
130631 
119796 

10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 

544414 16.00 ug/mL 
Recovery 80.00% 

261953 17.52 ug/mL 
Recovery 87.60% 

34508 18.97 ug/mL 
Recovery 94.85% 

235375 20.37 ug/mL 
Recovery 101.85% 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

Qvalue 

= qualifier out of range (m) = manual integration (+) = signals summed 
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Data 
Data File 
Acq On 

~Operator 
;as ample 
)>Mise 
Cf'ALS Vial 
0 ..... 

Quantitation Report 

C:\msdchem\1\DATA\022712\ 
SL02876.D 
27 Feb 2012 20:35 
syslo 
SERAS 017-0003 dup 
275-55-05 {0.111gi n10mL} 
3 Sample Multiplier: 1 

~Quant Time: Mar 
~Quant Method 
:s:Quant Title 
0 QLast Update 
~Response via 

01 13:06:28 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 
Mon Feb 27 17:34:25 2012 
Initial Calibration 

ec:i) 

~ ... 7--7~~--------------------~--------------------------~"=-~~~~~--:~------------------------------------------------~---, 
{·iJ 
w 

450000 

(f) 
(f) 

g g 
>. 

" <: 
400000 <: 

" ~ .r::; 
e-
" f-
6 
..j-
:;; 

350000 

300000 

250000 (f) 

g 
" <: 

E 
200000 

,; 
"' (f) <: 

,; g ., 
"' <: 0 ., 
0 0 " ~ 50000 " <: 

"' J!! 
~ "' f-

e 0 
6 "' "' ,; 

1 "' <: 
(") J!! 
"' <: 

"' 8 100000 ., 
-c: 
iii 
X 

" I 
..j-
r-

50000 "' 

'~:_:;:;~c·:;:;-;-:-;r,-,.-'f''-r'j-Tl""'rT·T,.-..-~-,-;~<-r-r T>j-,-,-,-,-,--,-,-,-,--,-,-,-,.-,,.,-.,-,.-., 

6.00 8.00 10.00 12.00 14_00 16.00 18.00 20.00 22.00 24.00 26.00 

DROTPH051611.M Thu Jan 10 12:29:48 2013 SLICK2 Page: 2 



ENOfingFINAL.mac 
File : ENOfingFinal.MAC 
J. Syslo MACRO for printing select fingerprints for Enbridge Oil, 01/09/2012 

name ENOfingFinal 

TIC 
draw 2,x 

macro "TICTPH.mac",go 
remove TICTPH 
macro "TPH8583Stacked.mac",go 
remove TPH8583Stacked 

macro "TPHSERAS.mac",go 
remove TPHSERAS 

macro "ENOTPHSEPN.mac",go 
remove ENOTHPSEPN 

macro "HOPSTER.mac",go 
remove HOPSTER 

macro "ParentPAH.mac",go 
remove PARENTPAH 

macro "PAH1803N.mac",go 
remove pah1803n 

macro "McDet.mac",go 
remove McDet 

remove ENOfingFinal 
clear 
return 

SERAS-017-DTM-011413_3 Page 1 
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Macros used to generate fingerprint chromatograms for the Enbridge Oil samples. 

SERAS draft GC/MS SOP 1803 allows analytical characterizations and evaluation of petroleum oils for comparison purposes. 

Certain classes of source specific chemical compounds are targeted in this qualitative comparison; these target compounds are 
both unique descriptors of an oil and chemically resistant to environmental degradation. Spilled oil can be assessed in this way 

as being similar or different from potential source samples by direct visual comparison of specific extracted ion chromatograms 

(EIC). 

The SERAS method implements several unique techniques to present and assess the "fingerprints" that are far superior to 

comparing just individual fingerprints and determining whether fingerprints are similar or not. The method utilizes several 

different Visual Diagnostic Ratios (VDR) where two or more different compound class fingerprints are presented together 

"stacked" on top of each other, where the fingerprints are usually not normalized. When presented in this manner, the total 

fingerprint match can be assessed by comparing the peak to peak ratios as well as the total intensity (based on concentration of 

those compounds) of the fingerprints relative to each other. These Visual Diagnostic Ratios are generated by the GC/MS data 
system using customized macros; the selection of ions/compounds are usually dictated or driven by project specific conditions, 

or by the nature or identity of the spilled oil. 

Data Presentation & Direct Visual Comparison of Enbridge Oil Fingerprints (EIC): SERAS will generate only the 

relevant and appropriate selected EIC necessary to identify, differentiate, or supply the conclusive evidence for the oil samples 

and reference oils. The number of possible fingerprints that can be presented using either the single classes of compounds, or 

by various combinations of "stacked" fingerprints is almost unlimited and not practical. The EIC of the suspected source oils 

were compared to appropriate EIC of the spilled oil. The following macros were written to process, extract and present key 

fingerprints and "stacked" fingerprints to evaluate and compare the key VDR of the Enbridge Oil samples. 

The following macros were used to produce the conclusive VDR that were used to evaluate the oil fingerprints: 

• ENOfingFinal.mac: This macro ran the following 8 nested macros to produce VDR and fingerprints: 
o TICTPH.mac: Illustrates the VDR comparing the total ion chromatogram (TIC) relative to the Total 

Petroleum Hydrocarbon (TPH) fingerprint generated by macro TPHSERAS.mac. 
o TPH8583stacked.mac: A simple useful VDR that compares the ion 85 over ion 83 TPH non normalized 

fingerprints. Note that the 85 ion represents the saturated hydrocarbons while the 85 ion is representative of 
the cyclo- and naphthenic hydrocarbons. 

o TPHSERAS.mac: This macro extracts the signal for six ions (I 05, 83, 85, 113, 123, and 183) which cover 
the following: gasoline range organics (GRO) (I 05), naphthenes (83), saturated hydrocarbons (SHC) (113), 
isoprenoids (113 and 183) and bicyclic sesquiterpanes (123), and adds them together to form the TPH 
fingerprint of the sample. This combined 6 ion fingerprint is also used to quantitate TPH by GC/MS using 
draft SERAS SOP 1841, Routine Analysis of Total Petroleum Hydrocarbons (TPH) in Soil and Water by 
GCIMS-S!M. Most labs that attempt to quantitate TPH by GC/MS use just ion 85. 

o ENOTPHSEPN.mac: This is a similar macro to TPHSERAS.mac, but plots each of the 6 EIC's used for the 
combined TPH signal of TPHSERAS.mac. Currently, this presentation is being used to study the effects of 
biodegradation on each ofthe 6 separate signals (classes of compounds). 

o Hopster.mac: This is an example of a stacked set of fingerprints of ion 191 for terpanes and hopanes, over 
ion 217, steranes, biomarker compounds. 

o ParentPAH.mac: Shows the EIC's for just the individual non-alkylated PAH compounds for the entire 
sample. This extracts and prints a chromatogram for only the parent PAH's; it essentially separates and 
shows approximately 20 priority pollutant PAH's that are present in the oil. 

o PAH1803N.mac: Illustrates all the alkylated PAH homologues in a stacked non-normalized format, and as 
one combined "fingerprint" for each class (alkyl-naphthalenes, methyl-chrysenes, etc). 

o MCDET.MAC: Compiles and shows the total methyl- and dimethyl-chrysene fingerprint bracketed by an 
internal standard as a reference. 
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The following macro was used to provide a fingerprint to satisfy QC criteria listed in fingerprint method ASTM D-5739 : 

Standard Practice for Oil Spill Source Identification by Gas Chromatography and Positive Ion Electron Impact Low 

Resolution Mass Spectrometry 

o FireFll7.mac: This shows two stacked fingerprints composed of the ion 85 graphic trace for alkanes and the ion 191 
hopane fingerprint. This presentation is primarily used to evaluate the CG-117 reference oil that is analyzed at the 
beginning and end of a I 2 hour sequence, but has useful applications for unknown site oils. 

As stated previously, the number of combinations and construction of the stacked VDR are limitless, but the difficulty and 

challenge is to identify and determine the essential and unique fingerprints, or combination of stacked fingerprints that will aid 

in establishing the identity of petroleum products and comparing the key fingerprints of a suspected source with samples. 
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TICTPH.MAC 

! File : TICTPH.MAC 
! J. Syslo MACRO for presenting TIC vs. TPH as 85 & 83 
! Normalized 
NAME TICTPH 
format separated,, ,1 
EIC 4.5:55,85 
EIC 4.5:55,83 
r5=X+Y 
TIC 3:55 
exchange r5,x 
exchange r5,y 
merge 
draw 2,x 
macro "printwin2",go 
remove printwin2 
tic 4.5:55 
exchange x,rO 
clear 
draw 2,r0 
remove ticTPH 
return 

SERAS-017-DTM-011413_3 
Page 1 
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File :C:\msdchem\1\DATA\022712\SL02876.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 
Slick2 

20:35 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

ime-> 
bundance 

45000 

40000 

35000 

30000 

25000 

20000 

ime--> 

SERAS-017-0003 dup 
275-55-05 {0.111gi n10mL} 
3 

TIC: SL02876.D\data.ms 

SERAS-017-DTM-011413_3 

45.00 

40.00 45.00 
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TPH8583stacked.MAC 

l File : TPH8583stacked.MAC 
l J. Syslo MACRO for presenting 85 over the 83 fingerprint- Not Normalized. 
Can determine 
l early bildegradation by loss of ion 85 saturated hydrocarbons. Simple 
degradation will 
l quickly earase the SHC's, yet leav the ion 83 fingerprint unchanged. JS 

l Not Normalized 
NAME TPH8583stacked 
format separated,,,O 
EIC 4.5:55,85 
EIC 4.5:55,83 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
exchange x,rO 
clear 
draw 2,r0 
remove TPH8583stacked 
return 
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File :C:\msdchem\1\DATA\022712\SL02876.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

pi.bundance 

45000 

400001 

35000 

30000 

25000 

20000 

15oooj 

10000 

Syslo 
27 Feb 2012 

Slick2 
20:35 

SERAS-017-0003 dup 

using AcqMethod DROTPH051611.M 

275-55 05 {0.111gi n10mL} 
3 

lon 85.00 (84.70 to 85.70): SL02876.D\data.ms 



TPHSERAS.mac 
File : TPHSERAS.mac 
J. Syslo MACRO for sum of GRO (105) & ORO (85+83+113+123+183) TPH 
For total GRO & ORO +UCM TPH quanted as total fingerprint 

*** New way to do TPH with 6 ions not just 83 + 85**** 
*** Developed October 2009 for ORO in water PT sample by J. Syslo**** 

Plots NOT normalized 
integratable in window 2 

! This will automatically print the fingerprint, then after macro runs, show TPH 
over TIC onscreen 

NAME TPHSERAS 
format separated, ,,0 
EIC 4:55,105 
EIC 4:55,123 
r6=X+Y 
ei c 4:5 5,113 
eic 4:55,183 
r7=X+Y 
eic 4:55,85 
eic 4:55,83 
r8=X+Y 
r4=r6+r7+r8 
exchange r4,r0 
DRAW 2, rO 
macro "printwin2.mac",go 
!emove printwin2 
TIC 4:55 
draw 1,x 
remove TPHSERAS 
clear 
return 
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File :C:\msdchem\1\DATA\022712\SL02876.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 20:35 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

Slick2 
SERAS-017-0003 dup 
275-55-05 {0.111gi 
3 

n10mL} 

lon 85.00 (84.70 to 85.70): SL02876.D\data.ms (+) 

SERAS-017-DTM-011413_3 0541 
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ENOTPHsepn.mac 

! File : ENOTPHsepn.mac 
! J. Syslo MACRO for presenting TPH as separate 85 + 113 + 83 + 123 + 183 + 193 
signals 

! normalized and stacked for Enbridge Oil - left ion 105 out (formaldehyde 
peaks) 

NAME enoTPHsepn 
format separated,,,1 
EIC 4.5:55,85 
eic 4.5:55,113 
merge 
EIC 4.5:55,83 
merge 
EIC 4.5:55,123 
merge 
EIC 4.5:55,183 
merge 
EIC 4.5:55,193 
merge 
! EIC 4.5:55,105 
! merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
remove ENOTPHsepn 
clear 
return 

SERAS-017-DTM-011413_3 0542 
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File :C:\msdchem\1\DATA\022712\SL02876.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 
Slick2 

20:35 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

30000 

20000 

10000 

10000 

6000 

4000 

2000 

6000 

4000 

2000 

0 
5.00 

SERAS-017-0003 dup 
275-55-05 {0.111gi n10mL} 
3 

lon 85.00 (84.70 to 85.70): SL02876.D\data.ms 

10.00 15.00 20.00 25.00 30.00 35.00 

SERAS-017-DTM-011413_3 

40.00 45.00 

40.00 45.00 

40.00 45.00 
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HopSte r. MAC 
File : HopSter.MAC 
J. Syslo MACRO for hopane fingerprint from November 2007 program: 

! for displaying both Hopane and Steranes on one page: normalized chromatogram 
! using it on Slick2 now 8/18/09 J. Syslo 

NAME HOPSTER 
format separated,,,1 
EIC 25:40,191 
EIC 25:40,217 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
tic 4:50 
exchange x,rO 
draw 2,r0 
remove hopster 
clear 
return 

SERAS-017-DTM-011413_3 0544 
Page 1 



File :C:\msdchem\1\DATA\022712\SL02876.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

~bundance 

1 13000 

12000 

11000 

10000 

9000 

8000 

7000 

I 
6000 

5000 

ime--> 25.00 
~bundance 

I I 

3500 

3000 

i 

25001 

Syslo 
27 Feb 2012 20:35 using AcqMethod DROTPH051611.M 

Slick2 
SERAS-017 0003 dup 
275-55-05 {0.111gi n10mL} 
3 

lon 191.00 (190.70 to 191.70): SL02876.D\data.ms 

I 

I ~~~~,, ~1 1 1~1 '1~11 ~'1'~1 ' 1~111 1~' ~, ~-.~ • . • I 
~ime--> 25 00 26.00 27.00 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 , 

SERAS-017-DTM-011413_3 0545 



ParentPAH.MAC 
File : ParentPAH.mac 
J. Syslo MACRO to show just the parent PAH's- 10 ions, 01/12/2012 
non-normalized data - all chromatograms added & automatically prints. 

NAME ParentPAH 
format separated,, ,0 
EIC 10:35,128 
EXCHANGE X,R5 
EIC 10:35,152 
pap=x+r5 
EIC 10:35,154 
pap=X+pap 
EIC 10:35,166 
pap=X+pap 
EIC 10:35,178 
pap=x+pap 
EIC 10:35,202 
pap=x+pap 
EIC 10:35,228 
pap=x+pap 
EIC 10:35,252 
pap=x+pap 
EIC 10:35,276 
pap=x+pap 
EIC 10:35,278 
pap=x+pap 
x=pap 
exchange x,rO 
DRAW 2,r0 

macro "printwin2",go 
remove printwin2 

remove parentpah 
clear 
return 

SERAS-017-DTM-011413_3 0546 
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File :C:\msdchem\1 \ DATA\022712\SL02876.D 
Operator Syslo 
Acquired 27 Feb 2012 20:35 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0003 dup 
Mise Info 275-55-05 {0 . 111gi n10mL} 
Vial Number: 3 

bundance lon 128.00 (127.70 to 128.70): SL02876.D\data.ms (+) 

21000 

20000 

19000 

18000 

17000 

16000 

15000 

14000 

13000 

12000 

11000 

10000 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

0~.-~~~~~~~~~~--~~~~~~~--~.-~.-~~-.~--~--~--~~~~~~~ 

ime--> 10.00 12.00 14.00 22.00 24.00 
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PAH1803N.mac 
File : PAH1803N.MAC 
J. Syslo MACRO for illustrating all PAH homologues: 4/10/08 
Separate fingerprints are not Normalized 
Combined fingerprints are not normalized. 

NAME PAH1803N 
format separated,,,O 
! methyl-naphthalenes 

macro "MNSCO.mac",go 
macro "MNS.mac",go 

methyl-fluoranthenes 
macro "Flco.mac",go 
macro "FL.mac" ,go 

methyl-dibenzothiophenes (Sulful fingerprint) 
macro "55216co.mac",go 
macro "ss216.mac",go 

!methyl-phenanthrenes 
macro "PAco.mac",go 
macro "PA.mac",go 

methyl-fluoranthene/pyrenes 
macro "FPco.mac",go 
macro "FP.mac",go 

methyl-chrysenes 
macro "MCco.mac",go 
macro "mc.mac",go 

REMOVE PAH1803N 
TIC 3:55 
exchange x,rO 
draw 2,r0 
remove pah1803N 
clear 
return 

SERAS-017-DTM-011413_3 
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File :C:\msdchem\1\DATA\022712\SL02876.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 20:35 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

fA.bundance 
31000 

30000 

29000 

280ooj 

21ooo I 

26000 

25000 

24000 

23000 

22000 

21000 

20000 

19000 

18000 

17000 

16000 

15000 

14000 

13000 

12000 

11000 

10000 1 

9000 

8000 

7000 

6000 

5000. 

4000 

3000 

2000 

1000 

Slick2 
SERAS-017-0003 dup 
275-55-05 {0.111gi n10mL} 
3 

ion 184.00 (183.70 to 184.70): SL02876.D\data.ms (+) 

I
Ii, 
II 

! 

o~~~~~~~~~~~,~~~~~~~~~~,~~~~~~~~~~~~~~~~~~~ 

fnme--> 1300 13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00 1i5o 18.00 
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File :C:\msdchem\l\DATA\0227l2\SL02876.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 20l2 20:35 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

~bundance 

I 

30000' 

25000 

I 
20000j 

I 

15000 1 I 

Slick2 
SERAS-Ol7-0003 dup 
275-55-05 {O.lllgi 
3 

nlOmL} 

lon 142.00 (141. 70 to 142.70): SL02876.0\data.ms 

100001 \ 

5000-

0 1'--.':=rL..,-."c=~=;=='P"T, "T":r=i"'T'.:,.:..O.;'--'i="T-.,..::=r=-=r-.;=.;...::r---r, =,::.....,.--,-..,..=.,-,-..;:-,..,....,.....,.,...,-..,.., ..,....... ..,..,.,.....,.....,.,....,-..,....,....,...,..,....,..,...,r-r-f-
ime--> 
bundance 

30000] 

25000 

20000 

15000 

100001 
I 

13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00 17.50 18.00 
lon 156.00 (155.70 to 156.70): SL02876.0\data.ms 

500:~~~-r''l-r' ~-r''l~~~~~~~-r~~~FT~~~~~~~~~rT~..,....,~~rT~~~~~..,....,-r~~~ 
ime--> 13.00 13.50 17.50 

rbundance 
I 300001 

250001 

20000 

15000 

18.00 

j I I 

':::1-j ~F"1I.......--r.--r.-... • ...,...
1 

--r--4"'--,.-,--.,...., ...,..,--r-r-, ..,, ,....., .,....,, 6~. ,__, ~~~~-"4'01'-"-r/-T~~'-"v .... )l~ll'-+',J...,/I U"'f'., ~.,.:. u~'~crl~~~F-. ~~\..__)='..0-T~~:...,-:r:..,.:...~=+-~ 
13.00 13.50 14.00 14.50 15.00 15.50 16.oo 16.50 11.00 17.50 18.00 1 ime--> 

bundance 
30000 

25000 

20000 
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File :C:\msdchem\1\DATA\022712\SL02876.D 
Operator Syslo 
Acquired 27 Feb 2012 20:35 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0003 dup 
Mise Info 275-55 05 {0.111gi n10mL} 
Vial Number: 3 

rbundancel 

1 125001 

12000 

11500 

11000 

10500 

10000 

9500 

9000 

8500 

8000 

7500 

7000 

6500 

6000 

5500 

5000 

4500 

I 
4000 

3500 

2500 

2000 

1500 

1000 

SERAS-017-DTM-011413_3 

lon 180.00 (179.70 to 180.70): SL02876.D\data.ms (+) 

~ ! 
I I I 
I ~ r1/ I 
I~ v I i (1 

II i'N.Ii'\ (\ f\ v I I ' I ' 

I ~~J VJ 

0551 



:C:\msdchem\1\DATA\022712\SL02876.D 
Syslo 

File 
Operator 
Acquired 27 Feb 2012 20:35 using AcqMethod DROTPH051611.M 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

bundance 
80001 

7000 

6000 

4000 

3000 

20001 

1000 

Slick2 
SERAS-017-0003 dup 
275-55-05 {0.111gi n10mL} 
3 

I· I 
/I 

II 

lon 180.00 (179.70 to 180.70): SL02876.D\data.ms 

~ I ~ 
\UU~ 

0~~~-.-,~-r~~,-.-~~.-,~-.~-.-r-r~.-.-~.-.-~-.-.-.-.-,-.-r~.-.-~~~ 

[Time--> 17.00 
bundance 

8000 

7000 

6000 

5000 

4000 

17.50 18.00 18.50 19.00 19.50 20.00 20.50 21.00 
lon 194.00 (193.70 to 194.70): SL02876.D\data.ms 

rbundance Jon 208.00 (207.70 to 208.70): SL02876.D\data.ms 
8000 

I 
' 7000 

6000 

5000 

1\ 

J~lvJ~L 
4000 

3000 

2000 

1000 

0~~-.~~-r-r-r~.-.-~,-~~,-.-.-.-,-~-r~.-.-~.-.-~-.~-.~-.-.-r~.-.-,-~~ 

ime--> 17.00 
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File :C:\msdchem\1\DATA\022712\SL02876.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 20:35 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

1200001 

1150001 

110000 

105000' 

100000 

l 
950001 

90000 

85000 

800001 

75000 

60000 

55000 

50000 

45000 

40oool 
I 

35000 

30000 

25000 

Slick2 
SERAS-017-0003 dup 
275-55-05 {0.111gi 
3 

n10mL} 

lon 198.00 (197.70 to 198.70): SL02876.D\data.ms (+) 
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File :C:\msdchem\1\DATA\022712\SL02876.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 20:35 
Slick2 

using AcqMethod DROTPH051611.M 

SERAS 017-0003 dup 
Mise Info 275-55 05 {0.111gi n10mL} 
Vial Number: 3 

Fbu~l 

i I 
I . 

ion 198.00 (197.70 to 198.70): SL02876.D\data.ms 

I

I 15000

1 
10000 

15000 

II ! 
I 5000 ~Jv ~ VI ~ 
lime--> oj__,---,--.--.1-9,.5-o,--,----.----..2-01

. o-=or=r:---.----.2-01. 5-0.----.--..-.2-1': o-o-.-.-,----,-21'. 5-o.---.-.--,-22'.-oo-.-.---,--..-2-2'. 5'o ---r-.--.2-3'. o'o,.-,-.--,-

r~~ loo 226.00 (225.70 lo 226.70)' SL02876.D\da".m' 

I I 
' 150001 

10000 

I 

10000 
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File :C:\msdchem\1\DATA\022712\SL02876.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 20:35 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

240001 

23000 

22000 

21000 

20000 

19000 

18000 

17000 

16000 

15000 

14000 

13000 

12000 

11000 
I 
I 

100001 

9000 

8000 

7000 

6000 

50001 
I 
I 

4000 

3000 

2000 rw 

Slick2 
SERAS-017-0003 dup 
275-55-05 {0.11lgi n10mL} 
3 

lon 192.00 (191.70 to 192.70): SL02876.D\data.ms (+) 

~ 
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:C:\msdchem\1\DATA\022712\SL02876.D 
syslo 

File 
Operator 
Acquired 27 Feb 2012 20:35 using AcqMethod DROTPH051611.M 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

f.bundance 
I I 

200001 

15000j 

10000j 

I 

5000 

Slick2 
SERAS-017-0003 dup 
275-55-05 {0.111gi n10mL} 
3 

lon 192.00 (191.70 to 192.70): SL02876.0\data.ms 

0~~~~---.~~--.-~~~-,-.-.~.-.-.-.-~-.-,-.-.~.-.-.-.-~-.~-,~-..-.-.-~ 

ime--> 19.50 20.00 
bundance 

20000 

15000 

10000 

5000 

. 0~'1 
rnme--> 19.50 20.00 
f-bundance 

1 20000 

I 
15000 

10000 

·~ 
,--=-; , ' · ' I ' ' ' ' I ' · ' I 

20.50 21.00 21.50 22.00 22.50 23.00 23.50 
lon 220.00 (219.70 to 220.70): SL02876.0\data.ms 

I 

v~}L_~ 
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:C:\msdchem\1\DATA\022712\SL02876.D 
syslo 

File 
Operator 
Acquired 
Instrument 
Sample Name: 

27 Feb 2012 20:35 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

~bundance 
I l 

l 

4200 

40001 

3800 

3600 

3400 

3200 

3000 

2800 

2600 

2200 

400 

Slick2 
SERAS-017-0003 dup 
275-55-05 {0.111gi nlOmL} 
3 

len 230.00 (229.70 to 230.70): SL02876.0\data.ms (+) 

I 
,I 

II 

i I 
I 

I, 
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File :C:\msdchem\1\DATA\022712\SL02876.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 20:35 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 
4000' 

3500! 

3000 

2500 

2000 

1500 

1000 

500 

Slick2 
SERAS-017 0003 dup 
275-55-05 {0.111gi n10mL} 
3 

lon 216.00 (215.70 to 216.70): SL02876.0\data.ms 

or.~~,-~,-~~~~,~~.,~~~,.~~-,~~ .. ~.-",-~~~~~--~--"_,"_,,_ 
ime--> 22.00 
bundance 

4000 

3500 

I 

3000 

2500 

20001 

1sooj 

1000 

22.50 

I 
rrc.c:im~e.=,_-_->_2=2='-. 0=-'0'-----"2=2. 50 

23.00 

' I ' 
23.00 

SERAS-017-DTM-011413_3 

23.50 

I 
23.50 

27.00 27.50 

' I I I 
24.00 24.50 25.00 25.50 26.00 26.50 27.00 27.50 
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File :C:\msdchem\l\DATA\0227l2\SL02876.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 20l2 20:35 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

~bundance 
I 85001 

I 8oooj 

I 7500
1 
I 

7000 

6500 

6000 

5500 

5000 

4500' 

40001 

3500 

3000 

i 

I! 25001 

i !\ I I· 
2000 I 

I 
I 

1500 

I 

10001~ 
500 

Slick2 
SERAS Ol7-0003 dup 
275 55-05 {O.lllgi 
3 

nlOmL} 

len 242.00 (241.70 to 242.70): SL02876.D\data.ms (+) 

II 

I 

~ 

I 0, I I ' , 

[ime--> 25.00 25.20 25.40 25.60 25.80 26.00 26.20 26.40 26.60 26.80 27.00 27.20 27.40 27.60 27.80 28.00 28.20 28.40 28.60 28.80 
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File :C:\msdchem\l\DATA\0227l2\SL02876.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 20l2 20:35 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

bundance 

70001 

6000, 

5000 

4000 

3000 

2000 

Slick2 
SERAS-Ol7-0003 dup 
275-55-05 {O.lllgi 
3 

nlOmL} 

lon 242.00 (241.70 to 242.70): SL02876.0\data.ms 

1 

100:~.' .... ' .... ' .~ ... ,l~ .... ' .... ' .... ' .... ' .... ' ... 
ime--> 25.00 25.20 25.40 25.60 25.80 26.00 26.20 26.40 26.60 26.80 27.00 27.20 27.40 27.60 27.80 28.00 28.20 28.40 28.60 28.80 

r
bundance lon 256.00 (255.70 to 256.70): SL02876.0\data.ms 

7000 

I 
I 6ooo 1 

3000 

I 

::

1 

~MflLJ 
I 0~~~~,~~, ~~~~~~~ 
[rime--> 25.00 25.20 25.40 25.60 25.80 26 00 26 20 26 40 26.60 26 80 27 00 27 20 27 40 27 60 27 80 28.00 28.20 28.40 28 60 28.80 
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MCDET.MAC 

! File : MCDET.MAC 
! J. Syslo MACRO for compiling methyl chrysene fingerprints in oil - 11/15/07 
on Liberty 

NAME MCDET 
format separated,, ,1 
EIC 24.8:29,242 
EIC 24.8:29,256 
r5 = x+y 
DRAW 2,r5 
macro "printwin2.mac",go 
remove printwin2 
remove Mcdet 
clear 
return 

SERAS-017-DTM-011413_3 0561 
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File :C:\msdchem\1\DATA\022712\SL02876.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 20:35 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 
8500' 

8000 

7000 

6500 

6000 

5500 

5000 

4000 

3500 

3000, 

I 
25oo1 

2000 

1500 

Slick2 
SERAS-017 0003 dup 
275-55-05 {0.111gi n10mL} 
3 

lon 242.00 (241.70 to 242.70): SL02876.0\data.ms (+) 
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( 

.. , 

I 
v 
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Data Path 
Data File 
Acq On 
Operator 

mple 
sc 
s Vial 

Quantitation Report 

C:\msdchem\l\DATA\0227l2\ 
SL02877.D 
27 Feb 20l2 2l:37 
Syslo 
SERAS-Ol7 0004 
275-56-24 {0.029g in 2.0mL} 
4 Sample Multiplier: l 

(QT Reviewed) 

Quant Time: Mar 
Quant Method 
Quant Title 
QLast Update 
Response via 

Ol l3:06:30 20l2 
C:\MSDCHEM\l\METHODS\DROTPH05l6ll.M 
DRO/TPH ICAL + Surr. 05/l6/ll 
Mon Feb 27 l7:34:25 20l2 
Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
l) dlO-Phenanthrene 
5) d30-Tetradecane 
6) d50-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring Compounds 
2) dlO-Anthracene {s} 
Spiked Amount 20.000 
3) dl4-o-Terphenyl {s} 
Spiked Amount 20.000 
4) sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

-----------

l8.704 l88 
l3.532 66 
23.784 66 
34.595 66 

l8.82l l88 

l9.733 244 

2l.l40 260 

28.l56 66 

-------------- ----------

298775 lO.OO ug/mL 
96470 lO.OO ug/mL 

l22l0l lO.OO ug/mL 
ll3788 lO.OO ug/mL 

5l0238 l6.06 ug/mL 
Recovery 80.30% 

246865 l7.68 ug/mL 
Recovery 

34l92 20.l3 
Recovery 

224406 20.76 
Recovery 

88.40% 
ug/mL 
l00.65% 
ug/mL 
l03.80% 

0.00 
0.00 
0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

Qvalue 

#) = qualifier out of range (m) = manual integration (+) = signals summed 

20l3 SLICK2 0564 Page: l 



Data P 
Data File 

cnAcq On 
m Operator 
~ S':'-mple 
cnMlSC 
0 ALS Vial 

Quantitation Report 

C:\msdchem\1\DATA\022712\ 
SL02877.D 
27 Feb 2012 21:37 
Syslo 
SERAS-017-0004 
275-56-24 {0.029g in 2.0mL} 
4 Sample Multiplier: 1 

..... 

....... C Quant Time: Mar 01 13:06:30 2012 
~Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
S:Quant Title DRO/TPH ICAL + Surr. 05/16/11 
I 
~QLast Update Mon Feb 27 17:34:25 2012 
_..Response via Initial Calibration 
.a:a. 

d) 

~r-~----~----------------------------------------------------------------~~---~~~~~-~------------------------------------------------------------------, 

'w 
400000 

(/) 
(/) 
...;; 

g ~ 
>-" c c 
" " "" 0 

~ 
'6 350000 
.... 
:;; 

300000 

250000 
(/) 

g 
" c 

200000 ~ 

oi 
(/) 

c 

150000 "' ...;; "' 
~ 0 

oi 0 
c "' ~ l'l c 

" !9 2; "0 "' oi 
~ e "' "0 "0 c 

100000 2; 1 ~ 
0 

"' "' 
() 

"0 :E 
"' X 
<I> 

~ 
t-

50000 "0 

r.-r-rr-,r-,,-r,-r -;-;-;--r;-rr.-rTTT"T.-r.-;-,--c-r-r-r.-rTTTT-,-rT---.-rl'·'-.--.-,--r,-r'" r><o-T ~~,---r-rTT"T 

-=-"-"--__,8,:.:.0::.:0,__-'-==-=--'-'==--'-~"----1-'-'6'-'-'.o"-"o 18.00 2=0'-'-'.00-'0'--==-=---=--c:-=-=--=~'--==-=--==-=--=::-=--=--=- '-=-=----"-'~'-----'3=8.00 40.00 4_2.00 44_,_QQ 46.00 _j8.00 5_QRQ__!g00 

DROTPH051611.M Thu Jan 10 12:29:50 2013 SLICK2 Page: 2 



ENOfingFINAL.mac 
File : ENOfingFinal.MAC 
J. Syslo MACRO for printing select fingerprints for Enbridge Oil, 01/09/2012 

name ENOfingFinal 

TIC 
draw 2,x 

macro "TICTPH.mac",go 
remove TICTPH 
macro "TPH8583Stacked.mac",go 
remove TPH8583Stacked 

macro "TPHSERAS.mac",go 
remove TPHSERAS 

macro "ENOTPHSEPN.mac",go 
remove ENOTHPSEPN 

macro "HOPSTER.mac",go 
remove HOPSTER 

macro "ParentPAH.mac",go 
remove PARENTPAH 

macro "PAH1803N.mac",go 
remove pah1803n 

macro "McDet.mac",go 
remove McDet 

remove ENOfingFinal 
clear 
return 

SERAS-017-DTM-011413_3 Page 1 
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Macros used to generate fingerprint chromatograms for the Enbridge Oil samples. 

SERAS draft GC/MS SOP 1803 allows analytical characterizations and evaluation of petroleum oils for comparison purposes. 

Certain classes of source specific chemical compounds are targeted in this qualitative comparison; these target compounds are 

both unique descriptors of an oil and chemically resistant to environmental degradation. Spilled oil can be assessed in this way 

as being similar or different from potential source samples by direct visual comparison of specific extracted ion chromatograms 
(EIC). 

The SERAS method implements several unique techniques to present and assess the "fingerprints" that are far superior to 

comparing just individual fingerprints and determining whether fingerprints are similar or not. The method utilizes several 

different Visual Diagnostic Ratios (VDR) where two or more different compound class fingerprints are presented together 

"stacked" on top of each other, where the fingerprints are usually not normalized. When presented in this manner, the total 

fingerprint match can be assessed by comparing the peak to peak ratios as well as the total intensity (based on concentration of 

those compounds) of the fingerprints relative to each other. These Visual Diagnostic Ratios are generated by the GC/MS data 

system using customized macros; the selection of ions/compounds are usually dictated or driven by project specific conditions, 
or by the nature or identity of the spilled oil. 

Data Presentation & Direct Visual Comparison of Enbridge Oil Fingerprints (EIC): SERAS will generate only the 

relevant and appropriate selected ElC necessary to identify, differentiate, or supply the conclusive evidence for the oil samples 

and reference oils. The number of possible fingerprints that can be presented using either the single classes of compounds, or 

by various combinations of "stacked" fingerprints is almost unlimited and not practical. The ElC of the suspected source oils 

were compared to appropriate EIC of the spilled oil. The following macros were written to process, extract and present key 

fingerprints and "stacked" fingerprints to evaluate and compare the key VDR of the Enbridge Oil samples. 

The following macros were used to produce the conclusive VDR that were used to evaluate the oil fingerprints: 

• ENOfingFinal.mac: This macro ran the following 8 nested macros to produce VDR and fingerprints: 
o TICTPH.mac: Illustrates the VDR comparing the total ion chromatogram (TIC) relative to the Total 

Petroleum Hydrocarbon (TPH) fingerprint generated by macro TPHSERAS.mac. 
o TPH8583stacked.mac: A simple useful VDR that compares the ion 85 over ion 83 TPH non normalized 

fingerprints. Note that the 85 ion represents the saturated hydrocarbons while the 85 ion is representative of 
the cyclo- and naphthenic hydrocarbons. 

o TPHSERAS.mac: This macro extracts the signal for six ions (I 05, 83, 85, 113, 123, and 183) which cover 
the following: gasoline range organics (GRO) (I 05), naphthenes (83), saturated hydrocarbons (SHC) ( 113), 
isoprenoids ( 113 and 183) and bicyclic sesquiterpanes ( 123), and adds them together to form the TPH 
fingerprint of the sample. This combined 6 ion fingerprint is also used to quantitate TPH by GC/MS using 
draft SERAS SOP 1841, Routine Analysis o.fTotal Petroleum Hydrocarbons (TPH) in Soil and Water by 
GC/MS-SIM. Most labs that attempt to quantitate TPH by GC/MS use just ion 85. 

o ENOTPHSEPN.mac: This is a similar macro to TPHSERAS.mac, but plots each of the 6 EIC's used for the 
combined TPH signal of TPHSERAS.mac. Currently, this presentation is being used to study the effects of 
biodegradation on each ofthe 6 separate signals (classes of compounds). 

o Hopster.mac: This is an example of a stacked set of fingerprints of ion I 91 for terpanes and hopanes, over 
ion 217, steranes, biomarker compounds. 

o ParentPAH.mac: Shows the EIC's for just the individual non-alkylated PAH compounds for the entire 
sample. This extracts and prints a chromatogram for only the parent PAH's; it essentially separates and 
shows approximately 20 priority pollutant PAH's that are present in the oil. 

o PAHI803N.mac: Illustrates all the alkylated PAH homologues in a stacked non-normalized format, and as 
one combined "fingerprint" for each class (alkyl-naphthalenes, methyl-chrysenes, etc). 

o MCDET.MAC: Compiles and shows the total methyl- and dimethyl-chrysene fingerprint bracketed by an 
internal standard as a reference. 
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The following macro was used to provide a fingerprint to satisfy QC criteria listed in fingerprint method ASTM D-5739 : 

Standard Practice for Oil Spill Source Identification by Gas Chromatography and Positive Jon Electron Impact Low 

Resolution Mass Spectrometry 

o FireF117.mac: This shows two stacked fingerprints composed of the ion 85 graphic trace for alkanes and the ion 191 
hopane fingerprint. This presentation is primarily used to evaluate the CG-117 reference oil that is analyzed at the 
beginning and end of a 12 hour sequence, but has useful applications for unknown site oils. 

As stated previously, the number of combinations and construction of the stacked VDR are limitless, but the difficulty and 

challenge is to identify and determine the essential and unique fingerprints, or combination of stacked fingerprints that will aid 
in establishing the identity of petroleum products and comparing the key fingerprints of a suspected source with samples. 
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TICTPH.MAC 

! File : TICTPH.MAC 
! J. Syslo MACRO for presenting TIC vs. TPH as 85 & 83 
! Normalized 
NAME TICTPH 
format separated,,,l 
EIC 4.5:55,85 
EIC 4.5:55,83 
r5=x+y 
TIC 3:55 
exchange r5,x 
exchange r5,y 
merge 
draw 2,x 
macro "printwin2",go 
remove printwin2 
tic 4.5:55 
exchange x,rO 
clear 
draw 2,r0 
remove ticTPH 
return 

SERAS-017-DTM-011413_3 
Page 1 
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File :C:\msdchem\1\DATA\022712\SL02877.D 
Operator Syslo 
Acquired 27 Feb 2012 21:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0004 
Mise Info 275-56-24 {0.029g in 2.0mL} 
Vial Number: 4 

350000 

300000 

250000 

200000 

150000 

100000 

5.00 40.00 

18000 

16000 

14000 

12000 
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TPH8583stacked.MAC 

! File : TPH8583stacked.MAC 
! J. Syslo MACRO for presenting 85 over the 83 fingerprint- Not Normalized. 
Can determine 
! early bildegradation by loss of ion 85 saturated hydrocarbons. Simple 
degradation will 
! quickly earase the SHC's, yet leav the ion 83 fingerprint unchanged. JS 

! Not Normalized 
NAME TPH8583stacked 
format separated,,,O 
EIC 4.5:55,85 
EIC 4.5:55,83 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
exchange x,rO 
clear 
draw 2,r0 
remove TPH8583stacked 
return 
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File :C:\msdchem\1\DATA\022712\SL02877.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 

Syslo 
27 Feb 2012 21:37 

Slick2 
SERAS-017-0004 
275-56-24 {0.029g 

using AcqMethod DROTPH051611.M 

in 2.0mL} 
Vial Number: 4 

bundance lon 85.00 (84.70 to 85.70): SL02877.0\data.ms 

13000 

12000 

11000 

10000 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 

0~~~~~~~-,~~~,-~~~-,~~-,~-,~~~~~~~-,,-~~,-~~ 

ime--> 5.00 45.00 50.00 
bundance 

13000 

12000 

11000 

10000 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

15.00 20.00 25.00 30.00 35.00 
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TPHSERAS.mac 
File : TPHSERAS.mac 
J. Syslo MACRO for sum of GRO (105) & ORO (85+83+113+123+183) TPH 
For total GRO & ORO +UCM TPH quanted as total fingerprint 

*** New way to do TPH with 6 ions not just 83 + 85**** 
***Developed October 2009 for ORO in water PT sample by J. Syslo**** 

Plots NOT normalized 
integratable in window 2 

! This will automatically print the fingerprint, then after macro runs, show TPH 
over TIC onscreen 

NAME TPHSERAS 
format separated,,,O 
EIC 4:55,105 
EIC 4:55,123 
r6=X+Y 
eic 4:55,113 
eic 4:55,183 
r7=X+Y 
eic 4:55,85 
eic 4:55,83 
r8=X+Y 
r4=r6+r7+r8 
exchange r4,r0 
DRAW 2,r0 
macro "printwin2.mac",go 
!emove printwin2 
TIC 4:55 
draw 1,x 
remove TPHSERAS 
clear 
return 

SERAS-017 -DTM-011413_3 0573 
Page 1 



File :C:\msdchem\l\DATA\0227l2\SL02877.D 
Operator Syslo 
Acquired 27 Feb 20l2 2l:37 using AcqMethod DROTPH05l6ll.M 
Instrument Slick2 
Sample Name: SERAS-Ol7 - 0004 
Mise Info 275-56-24 {0 . 029g in 2.0mL} 
Vial Number: 4 

I on 

20000 

SERAS-017-DTM-011413_3 0574 



ENOTPHsepn.mac 

! File : ENOTPHsepn.mac 
! J. Syslo MACRO for presenting TPH as separate 85 + 113 + 83 + 123 + 183 + 193 
signals 

! normalized and stacked for Enbridge Oil - left ion 105 out (formaldehyde 
peaks) 

NAME enoTPHsepn 
format separated,,,! 
EIC 4.5:55,85 
eic 4.5:55,113 
merge 
EIC 4.5:55,83 
merge 
EIC 4.5:55,123 
merge 
EIC 4.5:55,183 
merge 
EIC 4.5:55,193 
merge 
! EIC 4.5:55,105 
! merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
remove ENOTPHsepn 
clear 
return 

SERAS-017-DTM-011413_3 0575 
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File :C : \msdchem\1\ DATA\022712\SL02877.D 
Operator Syslo 
Acquired 27 Feb 2012 2 1 : 37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017 - 0004 
Mise Info 275-56-24 { 0 .029g in 2.0mL} 
Vial Number: 4 

bundance lon 85.00 (84.70 to 85.70): SL02877.D\data.ms 

10000 

5000 

ime-> 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 
bundance I on 113.00 (112. 70 to 113. 70): SL02877 .0\data.ms 

10000 

5000 

ime--> 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 
bundance lon 83.00 (82.70 to 83.70) : SL02877.D\data.ms 

10000 

5000 

ime-> 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 
bundance lon 123.00 (122.70 to 123.70): SL02877.D\data.ms 

6000 

4000 

2000 

ime--> 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 
bundance 

6000 
lon 183.00 (182.70 to 183.70): SL02877.D\data.ms 

4000 

2000 

20.00 25.00 30.00 35.00 40.00 45.00 50.00 
I on 193.00 (192. 70 to 193.70): SL02877.D\data.ms 

3000 

2000 

1000 

0 
5.00 10 00 25.00 30.00 35.00 40.00 45.00 50.00 
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HopS te r . MAC 
File : HopSter.MAC 
J. Syslo MACRO for hopane fingerprint from November 2007 program: 

! for displaying both Hopane and Steranes on one page: normalized chromatogram 
! using it on Slick2 now 8/18/09 J. Syslo 

NAME HOPSTER 
format separated, ,,1 
EIC 25:40,191 
EIC 25:40,217 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
tic 4:50 
exchange x,rO 
draw 2,r0 
remove hopster 
clear 
return 

SERAS-017-DTM-011413_3 0577 
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File :C:\msdchem\1\DATA\022712\SL02877.D 
Operator Syslo 
Acquired 27 Feb 2012 21:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS 017-0004 
Mise Info 275 56 24 {0.029g in 2.0mL} 
vial Number: 4 

fbundance
1 

I 11000
1 

1 100001 

lon 191.00 (190.70 to 191.70): SL02877.D\data.ms 

I 

9000 

8000 

I 7000 

5000 
I ~ 

4000 1 . 

:::'lLJUijWwlJvJlULJu~ 
~~~~~~~~~~~~~~~~~~~~~~,~~~~TT~T~~~~ ~~ 

ime--> 25.00 39.00 
bundance 

32001 

3000 

2800 

26001 

24001 

2200] 

2000 

1800 

16001 ! 
1400 ~ ~ 
1200 \~W 
1000 

800 

600 
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ParentPAH.MAC 
File : ParentPAH.mac 
J. Syslo MACRO to show just the parent PAH's - 10 ions, 01/12/2012 
non-normalized data - all chromatograms added & automatically prints. 

NAME ParentPAH 
format separated,,,O 
EIC 10:35,128 
EXCHANGE X,R5 
EIC 10:35,152 
pap=x+r5 
EIC 10:35,154 
pap=x+pap 
EIC 10:35,166 
pap=x+pap 
EIC 10:35,178 
pap=x+pap 
EIC 10:35,202 
pap=x+pap 
EIC 10:35,228 
pap=x+pap 
EIC 10:35,252 
pap=x+pap 
EIC 10:35,276 
pap=x+pap 
EIC 10:35,278 
pap=x+pap 
x=pap 
exchange x,ro 
DRAW 2, rO 

macro "printwin2",go 
remove printwin2 

remove parentpah 
clear 
return 

SERAS-017-DTM-011413_3 0579 
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File :C:\msdchem\1\DATA\022712\SL02877.D 
Operator Syslo 
Acquired 27 Feb 2012 21:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0004 
Mise Info 275-56-24 {0.029g in 2.0mL} 
Vial Number: 4 

bundance lon 128.00 (127.70 to 128.70): SL02877.D\data.ms (+) 
10500 

10000 

9500 

9000 

8500 

8000 

7500 

7000 

6500 

6000 

5500 

5000 

4500 

4000 

3500 

3000 

2500 

r 
2000 

1500 

0~~~.-~--~.-~--~.-~.--.~--~-.~~~.-~.-~--~--~.-~.-~.-~~-.~-.~ 

ime-> 10.00 12.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 
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PAH1803N.mac 
File : PAH1803N.MAC 
J. Syslo MACRO for illustrating all PAH homologues: 4/10/08 
Separate fingerprints are not Normalized 
Combined fingerprints are not normalized. 

NAME PAH1803N 
format separated,,,O 
! methyl-naphthalenes 

macro "MNSCO.mac",go 
macro "MNS.mac",go 

methyl-fluoranthenes 
macro "Flco.mac",go 
macro "FL.mac",go 

methyl-dibenzothiophenes (Sulful fingerprint) 
macro "SS216co.mac",go 
macro "ss216.mac",go 

!methyl-phenanthrenes 
macro "PAco.mac",go 
macro "PA.mac",go 

methyl-fluoranthene/pyrenes 
macro "FPco.mac",go 
macro "FP.mac",go 

methyl-chrysenes 
macro "MCco.mac",go 
macro "mc.mac",go 

! REMOVE PAH1803N 
TIC 3:55 
exchange x,rO 
draw 2,r0 
remove pah1803N 
clear 
return 

SERAS-017-DTM-011413_3 
Page 1 
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File :C:\msdchem\1\DATA\022712\SL02877.D 
Operator Syslo 
Acquired 27 Feb 2012 21:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0004 
Mise Info 275-56-24 {0.029g in 2.0mL} 
Vial Number: 4 

bundance 

160001 

' 

15000 

12000 1 

11000 

10000 

9000 

80001 

7000 

6000 

I 
50001 

lon 184.00 (183.70 to 184.70): SL02877.D\data.ms (+) 
! 

ill 
11 I 

I 
I I 
I , 
I I 

~ ~ 
. ~ 

i I 

I I I 
I 'ill . 

II ~ \ II 

~ \;) ~~I 

~ 
I 0~~ ~,~~~~~~~~~~~,·~~~~~~~,~ 
[ime--> 13.00 16:oo 16.50 17.00 17.50 18.00 
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File :C:\msdchem\1\DATA\022712\SL02877.D 
Operator Syslo 
Acquired 27 Feb 2012 21:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0004 
Mise Info 275-56-24 {0.029g in 2.0mL} 
Vial Number: 4 

~bundance1 
I 12000

1 

I 100001 

1 8oooj 

1 6ooo 

4000 

2000 

ime--> 
bundance 

12000 

10000 

8oooj 

6000 

4000 

ime--> 
bundance 

12000 

10000 

13.00 

13.00 

lon 142.00 (141.70 to 142.70): SL02877.D\data.ms 

14.50 15.00 15.50 16.00 16.50 

80001 1 
::: I ~ I 

I 
20~+--1 "F'"F"'"F"!"j ~~'1"1 """fl"""ii~F"'F'i T""i ~""Fi ~"'I "'Ti =,-, -40s~.=,l=r!--'4"-.--i-+-.~, _,,1~l):..1 .-=;L:::::..,~~J,::I J:;..::, ,::, Wvv;-, .,:, ~c:;-::1 ..,:, :_,, '::;:~::,,-::;1:::::;,-,,:::,..::_~,-, "I :;::_, ~,-, ::;.:., +-· I 

[ime--> 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00 17.50 18.00 I 
~bundance I on 184.00 (183. 70 to 184. 70): SL02877.D\data.ms 1 

! 120001 II 

10000 

8000 

6000 

4000 

2000 

I 

NN%~~JJ~u I 
~~~~~e~-_>_0 __ ~13~.o~o~-1~3~.5~o~_1~4~.o~o~_1~4~:5~o~-1~.5~1o~o~-=~-~=-~1~6~.5~0-~1~7~:o~o_ 1i~ 1ioo · / 
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File :C:\msdchem\1\DATA\022712\SL02877.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 21:37 using AcqMethod DROTPH051611.M 
Slick2 

SERAS-017-0004 
Mise Info 275-56-24 {0.029g in 2.0mL} 
Vial Number: 4 

rbundance lon 180.00 (179.70to 180.70): SL02877.D\data.ms (+) 

I 11500, 

1 110ool , I 
1 10500\ 

I tooool 

I ,.ooj 
I 90001 

I 85oo) 

' 80001 

7500 

7000 

6500 

6000 

5500 

5000 

4500 

4000 

35001 

30001 
25001 

20001 

I 
II 

II 
II 
I' 

II 
I 
'I 
li 
I 

I 

SERAS-017-DTM-011413_3 
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:C:\msdchem\1\DATA\022712\SL02877.D 
Syslo 

File 
Operator 
Acquired 27 Feb 2012 21:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS 017-0004 
Mise Info 275-56 24 {0.029g in 2.0mL} 
Vial Number: 4 

r~bu-n~d-an-~--. ------------------------71o-n~1~870~.070~(1~7~9~.7~07to-1~8~0~.7~0~):~S~L~02~8~7=7~.D~~7a7ta-.m--s---------------------·--~, 

I 60001 

5000 

4000 

30001 

::::wl 
ime--> 17.00 17.50 
bundance 

60001 

5oool 
4000 

3000 

2000;1 

1000 

I 
18.00 

! I I I ' ' ' ' I ' ' ' ' I ' ' I ' , I , 
18.50 19.00 19.50 20.00 20.50 21.00 

ion 194.00 (193.70 to 194.70): SL02877.D\data.ms 

ol~~~~~~~~--,~--~4-.-,-~~--~~~--~~~-.-.~~--.-~~~-.-.~,-~ 
ime--> 17.00 17.50 18.00 
bundance 

60001 

50001 

40001 

3000 

2000 
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File :C:\msdchem\1\DATA\022712\SL02877.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 21:37 
Slick2 

SERAS-017-0004 

using AcqMethod DROTPH051611.M 

Mise Info 275-56-24 {0.029g in 2.0mL} 
Vial Number: 4 

rbundance 

I 11oooo 

I 

105000 

1000001 

95000) 

90000 

85000 

80000 

75000j 

I 
700001 

65000 

60000 

55000 

500001 

45000 

40000 

35000 

30000 

I 

250ooj 

20000 

15000 

SERAS-017-DTM-011413_3 

Jon 198.00 (197.70 to 198.70): SL02877.D\data.ms (+) 
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File :C:\msdchem\1\DATA\022712\SL02877.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 

Syslo 
27 Feb 2012 21:37 

Slick2 
SERAS-017-0004 
275-56-24 {0.029g 

Vial Number: 4 

using AcqMethod DROTPH051611.M 

in 2.0mL} 

Jon 198.00 (197.70 to 198.70): SL02877.D\data.ms 

ime--> 19.50 
bundance 

140001 

12000 

10000 

8000 

:::1 ~~.~~ ~ I 
I QL-1 ,...----,--,--,,--,!--,-' -,---,~1 .::::;:-=, ~:_,..-, Tl ,..---,---,--,--~,,.---,V:----,.~__,~---,-, ...,-, -,, --,, -,1 -,-,~-,--, -,-, ~-,--, --,-1 -,-, ,-, -,--, .,-, ,-1 ,---,, ,,---,,---,---,, I I 
~fr~im::c:e=-c--,-> ____ ___:_c19'-'-. 5::.:0:___ _ ___,2=0..:.::. 0=0 __ ~2=0:..:::. 5~0 ::--::-c::-=-=-::21 . 00 21 .50 22.00 22.50 23.00 1 

r. bundance Jon 226.00 (225.70 to 226.70): SL02877.D\data.ms I 
14000 

1 12000 i 

1 10000 

I 
8000 

SERAS-017 -DTM-011413 _3 0587 



File Operator :C:\msdch Acquired : Syslo em\1\DATA\022712\S 
Instrument ' 27 Feb 2012 L02877.D 

Sample N . Slick2 21:37 
M. arne· SER lSC Info . AS-017 
Vial Numb : 275-56-24-0004 er: 4 {O.o2 9 g . ln 2.0mL} 

using AcqMethod DROTPH05 1611.M 

Jon 192 00 (19 . 1.70to192.70)·SL02 . 877.0\data.msiT-(+;\) ----- ----

1 18000
1 

I 170001 

1 16000 

15000 

14000 

130001 

120001 

110001 

10000' 

8000 

I 
7000 

6000j 

5ooo
1 

I 

I . , 

~wu 
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File :C:\msdchem\l\DATA\0227l2\SL02877.D 
Operator Syslo 
Acquired 27 Feb 20l2 2l:37 using AcqMethod DROTPH05l6ll.M 
Instrument Slick2 
Sample Name: SERAS Ol7-0004 
Mise Info 275-56-24 {0.029g in 2.0mL} 
Vial Number: 4 

rbundance 

160001 

I 

14000 

12000 

10000 

8000 

60001 ! ~ 1 
4000j I\ I I' I ~ 
200:w~.0 

ime--> 19.50 20.00 
bundance 

16oooj 

14000 

12000 

10000 

8000 

6000 

4000 

2000 

10000 

8000 

6000 

20.50 

SERAS-017-DTM-011413_3 

Jon 192.00 (191.70 to 192.70): SL02877.D\data.ms 

I I I I I I I I I I I I I I I I I 
21.00 21.50 22.00 22.50 

Jon 206.00 (205.70 to 206.70): SL02877.D\data.ms 

21.00 21.50 22.00 22.50 
Jon 220.00 (219.70 to 220.70): SL02877.D\data.ms 

I I I I I I 

23.00 23.50 

0589 
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File :C:\msdchem\1\DATA\022712\SL02877.D 
Syslo Operator 

Acquired 
Instrument : 

27 Feb 2012 21:37 
Slick2 

SERAS-017-0004 

using AcqMethod DROTPH051611.M 

Sample Name: 
Mise Info 275-56 24 {0.029g in 2.0mL} 
Vial Number: 4 

Fndance 

I 34001 . I 
I . 
I 32001 

I 
30001 

' 

2800 

26001 

240J 

I 2200 

2000 

1800 

16001 

1400 

I' 

I 

I Ill 
1\ I II 
1\ 1111 ~r 

aoo l)t~ I 

::rv 
2001 

ion 230.00 (229.70 to 230.70): SL02877.D\data.ms (+) 

Ohl ~~~~-~~~~·~~~~~~~~~~~~~ 
jfime--> 22.00 22.50 24.00 24.50 25.00 26:50 27.00 27.50 J 
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File :C:\msdchem\1\DATA\022712\SL02877.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 21:37 
Slick2 

SERAS-017-0004 

using AcqMethod DROTPH051611.M 

Mise Info 275-56 24 {0.029g in 2.0mL} 
Vial Number: 4 

rbundance 

I 

1 3ooo 

2000 

1500 

ion 216.00 (215.70 to 216.70): SL02877.D\data.ms 

o~~~~~~~~~~~~~~~~~~~-.. 

ime--> 22.00 
bundance 

I 
30ooj 

I 
25ooj 

2000 

I 
I 

15oo1 
i 

1000 

SERAS-017-DTM-011413_3 

2ioo 27.50 

0591 
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File :C:\msdchem\l\DATA\0227l2\SL02877.D 
Operator Syslo 
Acquired 27 Feb 20l2 2l:37 using AcqMethod DROTPH05l6ll.M 
Instrument Slick2 
Sample Name: SERAS-Ol7-0004 
Mise Info 275-56 24 {0.029g in 2.0mL} 
Vial Number: 4 

fbundance 

I aooo1 

ion 242.00 (241.70 to 242.70): SL02877.D\data.ms (+) 

I 7500 
I I I 

I 
70001 

I 
I 

65001 

6000 

5500 

5000 

4500 

40ooj 

I 

35ooj 

30001 

25ooj 

I I 
I 

I 
2000j 

I 
15ooj I 

I 
10001 L~ 
500 
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File :C:\msdchem\1\DATA\022712\SL02877.D 
Operator Syslo 
Acquired 27 Feb 2012 21:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0004 
Mise Info 275-56-24 {0.029g in 2.0mL} 
Vial Number: 4 

pi\bundance 

1 70001 

I 
65001 

I 

6000 

5500 

5oooj 
45001 

40001 

3500 

3000 

2500 

7000 

6500 

6000 

5500 

5000 

4500 

4000 

3500 

3000 

2500 

SERAS-017-DTM-011413_3 

ion 242.00 (241.70 to 242.70): SL02877.D\data.ms 
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MCDET.MAC 

! File : MCDET.MAC 
! J. Syslo MACRO for compiling methyl chrysene fingerprints in oil - 11/15/07 
on Liberty 

NAME MCDET 
format separated, ,,1 
EIC 24.8:29,242 
EIC 24.8:29,256 
r5 = X+Y 
DRAW 2,r5 
macro "printwin2.mac",go 
remove printwin2 
remove Mcdet 
clear 
return 

SERAS-017 -DTM-011413_3 0594 
Page 1 



File :C:\msdchem\1\DATA\022712\SL02877.D 
Operator Syslo 
Acquired 27 Feb 2012 21:37 using AcqMethod DROTPH051611.M 

I 

I 

Instrument Slick2 
Sample Name: SERAS-017-0004 
Mise Info 275-56-24 {0.029g in 2.0mL} 
Vial Number: 4 

fA_bundance 

/ 8oooj 

: 

7500 

6500 
I 

6000 

5500 

5000' 

4500 

4000 

3500 

3000 

25001 

I 
2000j 

1500j 

lon 242.00 (241.70 to 242.70): SL02877.D\data.ms (+) 

I 
1000 

I 

\~ 
I I 

I ":t~ ' ' ' ' ' ' ' ' ' ' ''I !rime--> 24 80 25 00 25.20 25.40 25.60 25 80 26.00 26 20 26 40 26.60 26 80 27 00 27.20 27.40 27 60 27.80 28 00 28.20 28.40 28.60 28.80 

SERAS-017-DTM-011413_3 0595 
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Data Path 
Data File 
Acq On 
Operator 

mple 

Quantitation Report 

C:\msdchem\l\DATA\0227l2\ 
SL02878.D 
27 Feb 20l2 22:38 
Syslo 
SERAS Ol7-000x 
Bucket 2 "qual skim" 
5 Sample Multiplier: l 

(QT Reviewed) 

Quant Time: Mar 
Quant Method 
Quant Title 
QLast Update 
Response via 

Ol l3:l4:l5 20l2 
C:\MSDCHEM\l\METHODS\DROTPH05l6ll.M 
DRO/TPH ICAL + Surr. 05/l6/ll 
Mon Feb 27 l7:34:25 20l2 
Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
l) dlO-Phenanthrene 
5) d30-Tetradecane 
6) d50-Tetracosane 
8) d74-Hexatriacontane 

System Monitoring Compounds 
2) dlO-Anthracene {s} 
Spiked Amount 20.000 
3) dl4-o-Terphenyl {s} 
Spiked Amount 20.000 
4) sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

l8.704 
l3.532 
23.784 
34.603 

0.000 

0.000 

0.000 

0.000 

- - -

l88 698465 lO.OO ug/mL 0.00 
66 2279l8 lO.OO ug/mL 0.00 
66 283369 lO.OO ug/mL 0.00 
66 25758l lO.OO ug/mL 0.00 

l88 Od 0.00 ug/mL 
Recovery 0.00% 

244 Od 0.00 ug/mL 
Recovery 0.00% 

260 Od 0.00 ug/mL 
Recovery 0.00% 

66 Od 0.00 ug/mL 
Recovery 0.00% 

Qvalue 
------------ - ---------- ------

qualifier out of range (m) = manual integration (+) = signals summed 

20l3 SLICK2 0597 Page: 1 



Data P 
Data File 

(f)Acq On 
mOperator 
AI Sample 
~Mise . 
6ALS Vlal 
...lloo 

Quantitation Report 

C:\msdchem\1\DATA\022712\ 
SL02878.D 
27 Feb 2012 22:38 
Syslo 
SERAS-017-000x 
Bucket 2 "qual skim" 
5 Sample Multiplier: 1 

";'I Quant Time: Mar 
~Quant Method 
S:Quant Title 

01 13:14:15 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 

b QLast Update Mon Feb 27 17:34:25 2012 
:;:! Response via Initial Calibration 
...... 

d) 

...lloor."---~----------------------------------------------------------------------~~~~~~-~~~-~----------------------------------------------------------------, 1: 
600000 

550000 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

-r-r-.--r-,--r-,--,-,,-,-,-..-;T"-"1"'- ,.....,., -,..,--,--,--,-,!" 

=:.:=-=-----=-.c.:...::.:_--=-::.:_::_:::..__c==-:=---:4-"-0.c.oO.c0_----"42=.-=-00'--44_00 46.00 48.00 50.00 52.00 

DROTPH051611.M Thu Jan 10 12:29:52 2013 SLICK2 Page: 2 



ENOfingFINAL.mac 
File : ENOfingFinal.MAC 
J. Syslo MACRO for printing select fingerprints for Enbridge Oil, 01/09/2012 

name ENOfingFinal 

TIC 
draw 2,x 

macro "TICTPH.mac",go 
remove TICTPH 
macro "TPH8583Stacked.mac",go 
remove TPH8583Stacked 

macro "TPHSERAS.mac",go 
remove TPHSERAS 

macro "ENOTPHSEPN.mac",go 
remove ENOTHPSEPN 

macro "HOPSTER.mac",go 
remove HOPSTER 

macro "ParentPAH.mac",go 
remove PARENTPAH 

macro "PAH1803N.mac",go 
remove pah1803n 

macro "McDet.mac",go 
remove McDet 

remove ENOfingFinal 
clear 
return 

SERAS-017 -DTM-011413_3 
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Macros used to generate fingerprint chromatograms for the En bridge Oil samples. 

SERAS draft GC/MS SOP 1803 allows analytical characterizations and evaluation of petroleum oils for comparison purposes. 

Certain classes of source specific chemical compounds are targeted in this qualitative comparison; these target compounds are 

both unique descriptors of an oil and chemically resistant to environmental degradation. Spilled oil can be assessed in this way 

as being similar or different from potential source samples by direct visual comparison of specific extracted ion chromatograms 

(EIC). 

The SERAS method implements several unique techniques to present and assess the ''fingerprints" that are far superior to 

comparing just individual fingerprints and determining whether fingerprints are similar or not. The method utilizes several 
different Visual Diagnostic Ratios (VDR) where two or more different compound class fingerprints are presented together 

''stacked" on top of each other, where the fingerprints are usually not normalized. When presented in this manner, the total 

fingerprint match can be assessed by comparing the peak to peak ratios as well as the total intensity (based on concentration of 

those compounds) of the fingerprints relative to each other. These Visual Diagnostic Ratios are generated by the GC/MS data 

system using customized macros; the selection of ions/compounds are usually dictated or driven by project specific conditions, 

or by the nature or identity of the spilled oil. 

Data Presentation & Direct Visual Comparison of Enbridge Oil Fingerprints (EIC): SERAS will generate only the 

relevant and appropriate selected EIC necessary to identify, differentiate, or supply the conclusive evidence for the oil samples 

and reference oils. The number of possible fingerprints that can be presented using either the single classes of compounds, or 

by various combinations of "stacked'' fingerprints is almost unlimited and not practical. The EIC of the suspected source oils 

were compared to appropriate EIC of the spilled oil. The following macros were written to process, extract and present key 

fingerprints and "stacked'' fingerprints to evaluate and compare the key VDR of the Enbridge Oil samples. 

The following macros were used to produce the conclusive VDR that were used to evaluate the oil fingerprints: 

• ENOfingFinal.mac: This macro ran the following 8 nested macros to produce VDR and fingerprints: 
o TICTPH.mac: Illustrates the VDR comparing the total ion chromatogram (TIC) relative to the Total 

Petroleum Hydrocarbon (TPH) fingerprint generated by macro TPHSERAS.mac. 
o TPH8583stacked.mac: A simple useful VDR that compares the ion 85 over ion 83 TPH non normalized 

fingerprints. Note that the 85 ion represents the saturated hydrocarbons while the 85 ion is representative of 
the cyclo- and naphthenic hydrocarbons. 

o TPHSERAS.mac: This macro extracts the signal for six ions (105, 83, 85, 113, 123, and 183) which cover 
the following: gasoline range organics (GRO) (I 05), naphthenes (83), saturated hydrocarbons (SHC) (113), 
isoprenoids ( 113 and 183) and bicyclic sesquiterpanes ( 123), and adds them together to form the TPH 
fingerprint of the sample. This combined 6 ion fingerprint is also used to quantitate TPH by GC/MS using 
draft SERAS SOP 1841, Routine Analysis of Total Petroleum Hydrocarbons (TPH) in Soil and Water by 
GCIMS-SIM. Most labs that attempt to quantitate TPH by GC/MS use just ion 85. 

o ENOTPHSEPN.mac: This is a similar macro to TPHSERAS.mac, but plots each of the 6 EIC's used for the 
combined TPH signal of TPHSERAS.mac. Currently, this presentation is being used to study the effects of 
biodegradation on each of the 6 separate signals (classes of compounds). 

o Hopster.mac: This is an example of a stacked set of fingerprints of ion 191 for terpanes and hopanes, over 
ion 217, steranes, biomarker compounds. 

o ParentPAH.mac: Shows the EIC's for just the individual non-alkylated PAH compounds for the entire 
sample. This extracts and prints a chromatogram for only the parent PAH's; it essentially separates and 
shows approximately 20 priority pollutant PAH's that are present in the oil. 

o PAH1803N.mac: Illustrates all the alkylated PAH homologues in a stacked non-normalized format, and as 
one combined "fingerprint" for each class (alkyl-naphthalenes, methyl-chrysenes, etc). 

o MCDET.MAC: Compiles and shows the total methyl- and dimethyl-chrysene fingerprint bracketed by an 
internal standard as a reference. 
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The following macro was used to provide a fingerprint to satisfY QC criteria listed in fingerprint method ASTM D-5739 : 

Standard Practice for Oil Spill Source Identification by Gas Chromatography and Positive Ion Electron Impact Low 

Resolution Mass Spectrometry 

o FireF117.mac: This shows two stacked fingerprints composed of the ion 85 graphic trace for alkanes and the ion 191 
hopane fingerprint. This presentation is primarily used to evaluate the CG-117 reference oil that is analyzed at the 
beginning and end of a 12 hour sequence, but has useful applications for unknown site oils. 

As stated previously, the number of combinations and construction of the stacked VDR are limitless, but the difficulty and 
challenge is to identifY and determine the essential and unique fingerprints, or combination of stacked fingerprints that will aid 
in establishing the identity of petroleum products and comparing the key fingerprints of a suspected source with samples. 
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TICTPH.MAC 

! File : TICTPH.MAC 
! J. Syslo MACRO for presenting TIC vs. TPH as 85 & 83 
! Normalized 
NAME TICTPH 
format separated,,,l 
EIC 4.5:55,85 
EIC 4.5:55,83 
r5=X+Y 
TIC 3:55 
exchange r5,x 
exchange r5,y 
merge 
draw 2,x 
macro "printwin2",go 
remove printwin2 
tic 4.5:55 
exchange x,rO 
clear 
draw 2,r0 
remove ticTPH 
return 

SERAS-017-DTM-011413_3 
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File : C:\msdchem \ 1 \ DATA\ 0 2 2712 \ SL0 2 8 7 8. D 
S y slo Operator 

Acquired 
Instrume nt 
Sample Name: 

2 7 Feb 2 012 2 2: 38 using AcqMethod DROT P H051 6 11.M 

Mi s e Info 
Vial Number: 

bundance 

500000 

450000 

400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

ime--> 5.00 
bundance 

55000 

50000 

45000 

40000 

35000 

30000 

25000 

20000 

15000 

10000 

5000 

ime-> 5.00 

Sli c k 2 
SERAS -0 17- 0 00x 
Bucket 
5 

2 "qual s k i m" 

TIC: SL02878.D\data.ms 

10.00 15.00 20.00 25.00 30.00 35.00 
lon 85.00 (84.70 to 85.70): SL02878.D\data.ms (+) 

10.00 15.00 20.00 2500 30.00 35.00 

SERAS-017-DTM-011413_3 

40.00 45.00 
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50.00 



TPH8583stacked.MAC 

! File : TPH8583stacked.MAC 
! J. Syslo MACRO for presenting 85 over the 83 fingerprint - Not Normalized. 
Can determine 
! early bildegradation by loss of ion 85 saturated hydrocarbons. Simple 
degradation will 
! quickly earase the SHC's, yet leav the ion 83 fingerprint unchanged. JS 

! Not Normalized 
NAME TPH8583stacked 
format separated,,,O 
EIC 4.5:55,85 
EIC 4.5:55,83 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
exchange x,rO 
clear 
draw 2,r0 
remove TPH8583stacked 
return 
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File :C:\msdchem\1\DATA\022712\SL02878.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

r bundance 

I 
35000 

30000 

25000 

20000 

15000 

10000 

35000 

30000 

25000 

20000 

15000 

10000 

5000 

Syslo 
27 Feb 2012 22:38 using AcqMethod DROTPH051611.M 

Slick2 
SERAS-017-000X 
Bucket 
5 

2 "qual skim" 

lon 85.00 (84.70 to 85.70): SL02878.D\data.ms 

10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 
lon 83.00 (82.70 to 83.70): SL02878.D\data.ms 

~M· t\J~, 
! 

~~~-~·~-.~~j' 
45.00 50.00 
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TPHSERAS.mac 
File : TPHSERAS.mac 
J. Syslo MACRO for sum of GRO (105) & ORO (85+83+113+123+183) TPH 
For total GRO & ORO +UCM TPH quanted as total fingerprint 

*** New way to do TPH with 6 ions not just 83 + 85**** 
*** Developed October 2009 for ORO in water PT sample by J. Syslo**** 

Plots NOT normalized 
integratable in window 2 

! This will automatically print the fingerprint, then after macro runs, show TPH 
over TIC onscreen 

NAME TPHSERAS 
format separated,,,O 
EIC 4:55,105 
EIC 4:55,123 
r6=X+Y 
eic 4:55,113 
eic 4:55,183 
r7=X+Y 
eic 4:55,85 
eic 4:55,83 
r8=X+Y 
r4=r6+r7+r8 
exchange r4,r0 
DRAW 2, rO 
macro "printwin2.mac",go 
!emove printwin2 
TIC 4:55 
draw 1,x 
remove TPHSERAS 
clear 
return 

SERAS-017-DTM-011413_3 0606 
Page 1 



File :C:\msdchem\1\DATA\022712\SL02878.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

lti.bundance 
1 a5ooo l 
I I 
I 

80000 

75000 

70000 

65000 

60000 

55000 

50000 

45000 

40000 

35000 

syslo 
27 Feb 2012 22:38 

Slick2 
SERAS-017-000x 
Bucket 
5 

2 "qual skim" 

SERAS-017-DTM-011413_3 

using AcqMethod DROTPH051611.M 
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ENOTPHsepn.mac 

! File : ENOTPHsepn.mac 
! J. Syslo MACRO for presenting TPH as separate 85 + 113 + 83 + 123 + 183 + 193 
signals 

! normalized and stacked for Enbridge Oil - left ion 105 out (formaldehyde 
peaks) 

NAME enoTPHsepn 
format separated,,,! 
EIC 4.5:55,85 
eic 4.5:55,113 
merge 
EIC 4.5:55,83 
merge 
EIC 4.5:55,123 
merge 
EIC 4.5:55,183 
merge 
EIC 4.5:55,193 
merge 
! EIC 4.5:55,105 
! merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
remove ENOTPHsepn 
clear 
return 
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File :C:\msdchem\1\DATA\022712\SL02878.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 22:38 
Slick2 

using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

SERAS 017-000x 
Bucket 
5 

2 "qual 

, I 
' I ' 
10.00 

skim" 

lon 183.00 (182.70 to 183.70): SL02878.D\data.ms 

' I \ I 

frime--> 10.00 15.00 20.00 25.00 30.00 35.00 40.00 -~~-----~QQ. _____ j 
fbunilance, ., ... ~------~------ --r0n193.00(192. 70 toT93. 70J si.o2878~mdata-:-ms·------

l 3oooj 
I 

2000] 
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HopS te r. MAC 
! File : HopSter.MAC 
! J. Syslo MACRO for hopane fingerprint from November 2007 program: 
! for displaying both Hopane and Steranes on one page: normalized chromatogram 

! using it on Slick2 now 8/18/09 J. Syslo 

NAME HOPSTER 
format separated,,,1 
EIC 25:40,191 
EIC 25:40,217 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
tic 4:50 
exchange x,rO 
draw 2,r0 
remove hopster 
clear 
return 
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File 
Operator 
Acquired 
Instrument 
Sample Name: 

\ 0227l2\SL02878.D \ dchem\l\DATA 
:C: ms thod 

Syslo 22:38 using AcqMe 27 Feb 2012 

Mise Info : 
Vial Number: 

slick2 
S ERAS Ol7-000x 

l S kim" Bucket 2 "qua 
5 

DROTPH05l6ll.M 

~bundance, 
~~:.~~~~~~---

'" 191100 (190.70to 191.70} Sl02878.0\d'"·m' 
~ ~---~---; - --~ 

! 3soool 
I I 

fl 

I
' il 

' !, 
! 30000i ' i 
I I I II 
I . II II 

25oooj I I' 

I II I 111

1

, 
1 2ooooJ 

I i )I 

I 
15000

1 I II II I I 

I 10000! IL ! ll ll ! II 1 ! I 

I ,~LJ~JL J~!v1~ JVJ0r~)tJUtJlJ~JWL~JJLrr~~l I I 
"' 7 00 38 oo 39.oo I ' ,--~--,--,-,-,---. 33.00 34.00 ~00 36.00 3 ' ' i I L.--ro--;---.-,---.--....,-,--,-~r:::~2~9.oo _lQRQ___31 .oo gf'o~17 70): sLo2a7a.mdata.ms/. rgme--> 25.00 lon 217.00 (216.7 o · 

r•"""""' 1 

'j I I 1 10000 

I 
9000j 

I 
aoooj 

I 

70001 
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ParentPAH.MAC 
File : ParentPAH.mac 
J. Syslo MACRO to show just the parent PAH's - 10 ions, 01/12/2012 
non-normalized data - all chromatograms added & automatically prints. 

NAME ParentPAH 
format separated,,,O 
EIC 10:35,128 
EXCHANGE X,R5 
EIC 10:35,152 
pap=x+r5 
EIC 10:35,154 
pap=x+pap 
EIC 10:35,166 
pap=x+pap 
EIC 10:35,178 
pap=x+pap 
EIC 10:35,202 
pap=x+pap 
EIC 10:35,228 
pap=X+pap 
EIC 10:35,252 
pap=x+pap 
EIC 10:35,276 
pap=x+pap 
EIC 10:35,278 
pap=x+pap 
X= pap 
exchange x,rO 
DRAW 2,r0 

macro "printwin2",go 
remove printwin2 

remove parentpah 
clear 
return 
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:C:\msdchem\1\DATA\0227l2\SL02878.D 
syslo 

File 
Operator 
Acquired 27 Feb 2012 22:38 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-000x 
Mise Info Bucket 2 "qual skim" 
Vial Number: 5 

bundance lon 128.00 (127.70 to 128.70): SL02878.D\data.ms ( 

I 

I 

18000 

17000 

16000 

15000 

14000 

13000 

12000 

11000 

10000 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

~e-> 10.00 14.00 16.00 

SERAS-017-DTM-011413_3 

18.00 . ..::2=-c4~.o"'o---=2:=.6:..::.oc;:.o_ 28.oo 
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PAH1803N.mac 
File : PAH1803N.MAC 
J. Syslo MACRO for illustrating all PAH homologues: 4/10/08 
Separate fingerprints are not Normalized 
Combined fingerprints are not normalized. 

NAME PAH1803N 
format separated,,,O 
! methyl-naphthalenes 

macro "MNSCO.mac",go 
macro "MNS.mac",go 

methyl-fluoranthenes 
macro "Flco.mac",go 
macro "FL.mac",go 

methyl-dibenzothiophenes (Sulful fingerprint) 
macro "SS216co.mac",go 
macro "ss216.mac",go 

!methyl-phenanthrenes 
macro "PAco.mac",go 
macro "PA.mac",go 

methyl-fluoranthene/pyrenes 
macro "FPco.mac",go 
macro "FP.mac",go 

methyl-chrysenes 
macro "MCco.mac",go 
macro "mc.mac",go 

REMOVE PAH1803N 
TIC 3:55 
exchange x,rO 
draw 2,r0 
remove pah1803N 
clear 
return 
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File :C:\msdchem\1\DATA\022712\SL02878.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

~bundance 

140001 

135001 
I 

13000j 

125ool 
I 

12000J 
J 

115001 

110001 

10500j 
I 

100001 

95001 

goooj 
i 

8500] 

aoool 
i 

7500j 

?oooj 

6500j 

60001 

55ool 

50001 

45001 

40001 

3500l 

3000; 

i 
25001 

I 

Syslo 
27 Feb 2012 22:38 

Slick2 
SERAS-017 OOOx 
Bucket 2 "qual skim" 
5 

SERAS-017-DTM-011413_3 

I, 

I 

II 
il 

II 
il 
I i, 
'I 
I, 
II 
!i 
II 
!i 
II 

II 

I, 
li 
I' 
'I I, 
I' ,, 
II 
I' il 
II 
j: 
)\ 
, I 

)I 
I! 

using AcqMethod DROTPH051611.M 

0615 



File :C:\msdchem\1\DATA\022712\SL02878.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 22:38 
Slick2 

using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

12000] 

SERAS 017 OOOx 
Bucket 
5 

2 "qual skim" 

Jon 142.00 (141.70 to 142 70): SL02878.D\data.ms 

SERAS-017 -DTM-011413_3 

··----~·~~-··-~·-··, 

i 
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File :C:\msdchem\l\DATA\0227l2\SL02878.D 
Operator Syslo 
Acquired 27 Feb 2012 22:38 using AcqMethod DROTPH05l6ll.M 
Instrument Slick2 

e Name: SERAS Ol7 OOOx 
Mise Info Bucket 2 "qual skim" 
vial Number: 5 

f\bundance--~--~~-·~· 

i 
13oooj 

125001 

! 
12000j 

i 
11500j 

110ooj 

I 
105001 

10000j 

I 
9500j 

I 
goool 

85001 
I 

aoooj 

75001 

::::11 
6000 

55ooj 

50001 

I 
4500j 

i 
4000j 

35001 

i 
30001 

I 
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File :C:\msdchem\1\DATA\022712\SL02878.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 22:38 
Slick2 

using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

Abundance 
) I 

i 8000J 

60ool 
I 

soool 
I 

4000l 
i 

3000j 

I 
2000! 

i 

SERAS 017-000x 
Bucket 
5 

2 "qual skim" 

lon 180.00 (179.70 to 180.70): SL02878.Didata.ms 
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File :C:\msdchem\l\DATA\0227l2\SL02878.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 22:38 
Slick2 

using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

Abundance 
I 32000i 

I I 
! I 

I 3ooool 

I 
28000] 

I 

I 
260001 

I 

240001 

I 
22000j 

200001 

I 
I 

180001 

I 

160001 

I 
I 

140001 

120001 
I 
i 

100001 

I 
8oool 

I 

SERAS Ol7-000x 
Bucket 
5 

2 "qual skim" 

lj 

II 
II 
I 
I 

i 
I 

I ·I I 

I 
I 

lon 198.00 (197.70 to 198.70): SL02878.Didata.ms (+) 

l 
~ I; 

II 

li 
il 
,I ,, 

'I 
I, 
I 

il 
I 
I 
'I 
'r I 
1/ I 

li ,I 

II ~ 
I Ill 11, i I I 

II· ~!Ill I i'i 

II I~ llt'r Jl 't 

1

'1 I I 'I I I 'II /, 1/ 

It I, 'IIIII ill It· I. 

I' i 'I I I 
I

ll, 1,

1

1

1 

[11
1

1 

)'1, i 1' 

(\ It ! /I! I i \1 I i i 

! II 1::,· \ : I ' i \1

1 II ! .! 
r, I I I I I I \i I I i l\N 

I, {'.ti. I i I, I I' : I I I I /I\ I 
I I vI I L I i I 1.. :, 1: \I I I v 
\I ·\: \ Ill 'II' I I v I v .J \/i /A f ! II • I II I 'J v \;J \J v \j v 
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File :C:\msdchem\1\DATA\022712\SL02878.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 22:38 
Slick2 

using AcqMethod DROTPH051611.M 

SERAS 017-000x 
Mise Info 
Vial Number: 

Abundance 

i I 
250001 

I 
I 

200001 

15000 

Bucket 
5 

I 
·I 
~~ 
I' ,I 
!I 

II 
•I 

'! I 
100ooj I I 

5oooj I! 

2 "qual skim" 

lon 198.00 (197.70 to 198.70): SL02878.D\data.ms 

L!VU~ I 0 ' ' ' ,...-.--r ' i I ... ,..,~_,-........-,.--,---r-.-.....--r~.,-.,c--r-

rrb, i:.:.:m=e-'7->-~.--__;_:19:::,.5:::.,:0:._._.._.......::2=0=.0.::..0 ---=20::.::.5~0 21.00 21.50 22.00 

r,: b":d::
0

: 1 loo 2

11

12.00 :211.70/to 212.70): SL02878.D\data.ms 

i 20000
1 II I II 

I 15000/ II J 

! I ~\I I I~ li 
10oooj /I \ 

1
,11 . jiA 

5oooj 
1

\ i 1/ 

1

\ ~~~ I/ ~~ 
/V I i I I I /\ 1\ 

1 rJ J ~ l vVv.~~~'-~~Vv~'"L 11 0 j r-~--.,..~...,--,---y-~.-.-:.'::;::::;::::::;:::::::;:_-:.-
- 20:50 21.00 21.50 ,--.22.oo 22.50 23:oo 

1 I 
lon 226.00 (225.70 to 226.70): Si028i8.bldata.ms~. 1 

[ime-::> __ . _1~9.c..c.5cc.0 __ ....=20.c.c.Oc...c0 
(\bundance 

I I 
i I 
1 25oooj 
, I 

I 

20000; 
i 

150ooj 

I 
10000) 

i 
i 

5000i 
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File :C:\msdchem\l\DATA\0227l2\SL02878.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

50000j 

I 

480001 

! 

460001 

44000j 
I 

42000j 

I 
40000j 

380001 

36000i 

34000 

320001 

3ooooj 

28ooolj 

26000. 

I 
240001 

220001 

20oooj 

18000 

Syslo 
27 Feb 20l2 22:38 

Slick2 
SERAS Ol7-000x 
Bucket 
5 

I I 

til i ~ 
~ J I ; J I .. 'I I il 
II) ! !\ 
Ji :i • 11 

i! I i !.1 I~ .. ! 1. 

1\ ·.·1· 1· 1 I .I 
,, /11 

~~

1 
~~. . ,,. 

II I !I 
1

11
1. I~~ 

! I i I 

II I ! 
r 1 A 1 

I :J\) 
v 

2 "qual skim" 

SERAS-017-DTM-011413_3 

using AcqMethod DROTPH05l6ll.M 
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File 
Operator 

:C: 1\DATA\022712\SL02878.D 

red 
Instrument 

Syslo 
27 Feb 2012 

Slick2 
22:38 

Sample Name: SERAS-017 OOOx 
Mise Info Bucket 2 " skim" 
Vial Number: 5 

SERAS-017-DTM-011413_3 

us AcqMethod DROTPH051611.M 

0622 



File :C:\msdchem\1\DATA\022712\SL02878.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 22:38 using AcqMethod DROTPH051611.M 
Slick2 

SERAS 017-000x 
Mise Info 
Vial Number: 

Abundance 
' ' 

I 
9500j 

I 
goool 

! 
I 

85001 

I 
aoooj 

I 
75ooi 

I 
70001 

65001 

60001 

! 
5500 

50001 

45001 

I 

Bucket 
5 

40001 

I 
I 

3500

1 

I 

3QQQj I 

i II 
2500! ~I :\ I \ 

I! J\; 1 
I ;! ),; 

2000] !\ .\ {V • 
i J l!~.J 
,, A I 

1500~0 It) 
I 

1000! 
i 
I 

soo1 
I 

2 "qual skim" 

lon 230.00 (229.70 to 230.70): SL02878.Didata.ms (+) __ _ 

! Q ~-~-,-,.'T~~--y--,~r--,...-,-,-"-r~;-r---:--,,~-~-~--,-~r----r--r-;---~---,-------~--~-,--,---r-l~'"'"---,--r--,--T--~---,---,---r-l---r---:--r-r-T'~"-~--r---~--;----r-------"'"----r--'----T-·' ~ 
[irr!e--> 22,QQ__~22.50 -~.00 ~--___13 50 ~--?4.0Q __ ~.50_~ __ £5.0Q~- 25.50 26.00 26.50 ___ 27.0Q____27.50 ___ _j 
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File :C:\msdchem\l\DATA\0227l2\SL02878.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

~bundance~ 

i 
aoool 

I 

I 
7000j 

I 
I 

6000] 

I 
soooj 

4000 

3000J 
I 

I 
2oooj 

I 
10ool 

I 

Syslo 
27 Feb 20l2 22:38 

Slick2 
SERAS-Ol7 OOOx 
Bucket 
5 

2 "qual skim" 

SERAS-017-DTM-011413_3 

using AcqMethod DROTPH05l6ll.M 
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File :C:\msdchem\l\DATA\0227l2\SL02878.D 
Operator Syslo 
Acquired 27 Feb 20l2 22:38 using AcqMethod DROTPH05l6ll.M 
Instrument Slick2 
Sample Name: SERAS-Ol7-000x 
Mise Info Bucket 2 "qual skim" 
Vial Number: 5 

Abundance 
I 
1 1aoool 

I 

I 
I 

170ooj 

j 

160001 

1soooj 

I 
14000] 

I 
13oool 

I 
120001 

11000 

100ool 
I 

goooj 

I 
aoool 

I 
7oooj 

I 
60ooj 

I 

I 
soool 

I 

4000! 
I 

! 
30ooj 

I 
2oooj I 

JA/ r-v 
10001 

SERAS-017-DTM-011413_3 

1\ 

jl, 

I\ 
i ~ 
I I 
I I 
I I 

I 
I 

I 
~ j !\ ; 

I I~ I 
1 /; v\ I 
I A (V\ I V 
'vl\f \ "''' .j v 1J 
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File :C:\msdchem\1\DATA\022712\SL02878.D 
Syslo Operator 

Acquired 
Instrument 
sample Name: 

27 Feb 2012 22:38 
Slick2 

using AcqMethod DROTPH0516ll.M 

Mise Info 
Vial Number: 

Abundance 
> 16000] 

I 
14000] 

I 
I 

12oool 
I 

SERAS 017 OOOx 
Bucket 
5 

2 "qual skim" 

Jon 242.00 (241. 70 to 242. 70): SL02878.D\data.ms 

100001 1 

I II I 
8oooj 1\ I 

I ~ ) I i 1 

I 60001 /i J I il j 

I 1 Jl I I /I /, I 

I 4000 II I'J 1. 1\ I 
I I I i I I \ /I I I 
I 2000t'! II 1\ (\j' J ~ ! I ~~VI I 

I 0 > > > I I . . > • > > ~~~,.,-,-~,..,. • • r-r,T""' I 
frime--> 25.00 25.20 25.40 25.60 25.80 26.00 26.20 26.40 26.60 26.80 27.00 27.20 27.40 27.60 27.80 28.00 28.20 28.40 28.60 28.80 
rbun1d:;~;j Jon 256.00 (255.70 to 256.70): SL02878.0\data.ms I ··-1 
I I 
I I 

II 14000'1. /1 

II 
12oool 

1
\ 

I II 
10000',' II 

I ji 
8ooo1 /\ 

i .. 
6oooj 

I 
4000j 

I 
I 

2oooj 
! 
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MCDET.MAC 

! File : MCDET.MAC 
! J. Syslo MACRO for compiling methyl chrysene fingerprints in oil - 11/15/07 
on Liberty 

NAME MCDET 
format separated,, ,1 
EIC 24.8:29,242 
EIC 24.8:29,256 
r5 = X+y 
DRAW 2,r5 
macro "printwin2.mac",go 
remove printwin2 
remove Mcdet 
clear 
return 

SERAS-017-DTM-011413_3 0627 
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File :C:\msdchem\1\DATA\022712\SL02878.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 22:38 using AcqMethod DROTPH05161l.M 

Mise Info 
Vial Number: 

!Abundance 
I 

180001 

I 
170ool 

I 
160001 

/ 

I 
15000j 

I 
140001 

I 
130001 

120001 
I 

I 
11oooj 

I 
100ooj 

90001 

I 
8000j 

I 

70001 

60001 

50001 
I 

4000/ 

I 
I 

3000! 1 

, I 
2000] ) 

vv~/"'"' 
1000j ~ . 

Slick2 
SERAS 017-000x 
Bucket 
5 

2 "qual skim" 

lon 242.00 (241.70 to 242.70): SL0287S.D\data.ms (+) 

" 

II 
'I 
II 
/I 
I 

f! 1\ /I 
I 1!1111 
I I: 1 V : 

i I II i 
I' I; 
I I u 

\I ,I 

v 
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Data Path 
Data File 
Acq On 
Operator 

mple 

Quantitation Report 

C:\msdchem\1\DATA\022712\ 
SL02879.D 
27 Feb 2012 23:40 
Syslo 
SERAS 017 0003 EOS 
275-55-05 EOB Duplicate 
6 Sample Multiplier: 1 

Quant Time: Mar 01 13:06:34 2012 

(QT Reviewed) 

Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Mon Feb 27 17:34:25 2012 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 
5) d30 Tetradecane 
6) d50-Tetracosane 
8) d74 Hexatriacontane 

system Monitoring compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
3) d14 o-Terphenyl {s} 
Spiked Amount 20.000 
4) Sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

= qualifier out of range (m) 

18.704 188 309155 10.00 ug/mL 0.00 
13.532 66 101381 10.00 ug/mL 0.00 
23.784 66 126388 10.00 ug/mL 0.00 
34.595 66 115104 10.00 ug/mL 0.00 

18.822 188 570170 17.34 ug/mL 0.00 
Recovery 86.70% 

19.733 244 273247 18.91 ug/mL 0.00 
Recovery 94.55% 

21.140 260 35542 20.22 ug/mL 0.00 
Recovery 101.10% 

28.156 66 244580 21.81 ug/mL 0.00 
Recovery 109.05% 

Qvalue 

manual integration ( +) = signals summed 

2013 SLICK2 0630 Page: 1 



Data 
Data 
Acq 

~Opera 
:::0 Samp 
)> Mis 
Cf ALS 
0 ..... 

Quantitation Report 

C: l\DATA\0227l2\ 
SL02879.D 
27 Feb 20l2 23:40 
Syslo 
SERAS-Ol7 0003 EOS 
275-55 05 EOB Duplicate 
6 Sample Mult lier: l 

";'I Quant, Time: Mar 
~Quant thod 
3: Quant tle 

Ol l3:06:34 20l2 
C:\MSDCHEM\l\METHODS\DROTPH05l6ll.M 
DRO/TPH ICAL + Surr. 05/l6/ll 

6 QLas Update Mon Feb 27 l7:34:25 20l2 
::! Response via Initial Calibration 
.r::.. ..... ,w 
w 

(J) 

"< §: 0: 
"' c: :;, 
1l c: 

"' E .c e-
<I) 

~ 
..): 
; 

DROTPH l.M Thu Jan lO l2:29:54 20l3 SLICK2 

ed) 

Page: 2 



ENOfingFINAL.mac 
File : ENOfingFinal.MAC 
J. Syslo MACRO for printing select fingerprints for Enbridge Oil, 01/09/2012 

name ENOfingFinal 

TIC 
draw 2,x 

macro "TICTPH.mac",go 
remove TICTPH 
macro "TPH8583Stacked.mac",go 
remove TPH8583Stacked 

macro "TPHSERAS.mac",go 
remove TPHSERAS 

macro "ENOTPHSEPN.mac",go 
remove ENOTHPSEPN 

macro "HOPSTER.mac",go 
remove HOPSTER 

macro "ParentPAH.mac",go 
remove PARENTPAH 

macro "PAH1803N.mac",go 
remove pah1803n 

macro "McDet.mac",go 
remove McDet 

remove ENOfingFinal 
clear 
return 

SERAS-017-DTM-011413_3 Page 1 
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Macros used to generate fingerprint chromatograms for the Enbridge Oil samples. 

SERAS draft GC/MS SOP 1803 allows analytical characterizations and evaluation of petroleum oils for comparison purposes. 

Certain classes of source specific chemical compounds are targeted in this qualitative comparison; these target compounds are 

both unique descriptors of an oil and chemically resistant to environmental degradation. Spilled oil can be assessed in this way 
as being similar or different from potential source samples by direct visual comparison of specific extracted ion chromatograms 

(EIC). 

The SERAS method implements several unique techniques to present and assess the "fingerprints" that are far superior to 

comparing just individual fingerprints and determining whether tlngerprints are similar or not. The method utilizes several 

different Visual Diagnostic Ratios (VDR) where two or more different compound class fingerprints are presented together 

·'stacked" on top of each other, where the fingerprints are usually not normalized. When presented in this manner, the total 

fingerprint match can be assessed by comparing the peak to peak ratios as well as the total intensity (based on concentration of 

those compounds) of the fingerprints relative to each other. These Visual Diagnostic Ratios are generated by the GC/MS data 

system using customized macros; the selection of ions/compounds are usually dictated or driven by project specific conditions, 

or by the nature or identity of the spilled oil. 

Data Presentation & Direct Visual Comparison of Enbridge Oil Fingerprints (EIC): SERAS will generate only the 
relevant and appropriate selected EIC necessary to identity, differentiate, or supply the conclusive evidence for the oil samples 

and reference oils. The number of possible fingerprints that can be presented using either the single classes of compounds, or 

by various combinations of "stacked" fingerprints is almost unlimited and not practical. The EIC of the suspected source oils 

were compared to appropriate EIC of the spilled oil. The following macros were written to process, extract and present key 
fingerprints and "stacked" fingerprints to evaluate and compare the key VDR of the Enbridge Oil samples. 

The following macros were used to produce the conclusive VDR that were used to evaluate the oil fingerprints: 

• ENOfingFinal.mac: This macro ran the following 8 nested macros to produce VDR and fingerprints: 
o TICTPH.mac: lllustrates the VDR comparing the total ion chromatogram (TIC) relative to the Total 

Petroleum Hydrocarbon (TPH) fingerprint generated by macro TPHSERAS.mac. 
o TPH8583stacked.mac: A simple useful YDR that compares the ion 85 over ion 83 TPH non normalized 

fingerprints. Note that the 85 ion represents the saturated hydrocarbons while the 85 ion is representative of 
the cyclo- and naphthenic hydrocarbons. 

o TPHSERAS.mac: This macro extracts the signal for six ions (105, 83, 85, I 13, 123, and 183) which cover 
the following: gasoline range organics (GRO) (105), naphthenes (83), saturated hydrocarbons (SHC) (I 13), 
isoprenoids (I 13 and 183) and bicyclic sesquiterpanes (123), and adds them together to form the TPH 
fingerprint of the sample. This combined 6 ion fingerprint is also used to quantitate TPH by GC/MS using 
draft SERAS SOP 184 I, Routine Analysis ()[Total Petroleum Hydrocarbons (TPH) in Soil and Water by 
GC!lv!S-S!M. Most labs that attempt to quantitate TPH by GC/MS use just ion 85. 

o ENOTPHSEPN.mac: This is a similar macro to TPHSERAS.mac, but plots each of the 6 EIC's used for the 
combined TPH signal of TPHSERAS.mac. Currently, this presentation is being used to study the effects of 
biodegradation on each of the 6 separate signals of compounds). 

o Hopster.mac: This is an example of a stacked set of fingerprints of ion I 91 for terpanes and hopanes, over 
ion 217, steranes, biomarker compounds. 

o ParentPAH.mac: Shows the EIC's for just the individual non-alkylated PAH compounds for the entire 
sample. This extracts and prints a chromatogram for only the parent PAH it essentially separates and 
shows approximately 20 priority pollutant PAH's that are present in the oil. 

o PAH1803N.mac: Illustrates all the alkylated PAH homologues in a stacked non-normalized format, and as 
one combined "fingerprint" for each class (alkyl-naphthalenes, methyl-chrysenes, etc). 

o MCDET.MAC: Compiles and shows the total methyl- and dimethyl-chrysene fingerprint bracketed an 
internal standard as a reference. 

SERAS-017 -DTM-011413 _ 3 0633 



The following macro was used to provide a fingerprint to 

Standard Oil Source Gas 

QC criteria listed in fingerprint method ASTM D-5739 : 

nrc•mcrtmrra.rmv and Positive Jon Electron Impact Low 

o FireFll7.mac: This shows two stacked fingerprints of the ion 85 graphic trace for alkanes and the ion I 9 I 
This is primarily used to evaluate the CG-117 reference oil that is at the 

and end of a 12 hour sequence, but has useful for unknown site oils. 

the number of combinations and construction of the stacked VDR are 
is to identify and determine the essential and unique 

the of and f'At"rtr>•>rirw 

SERAS-017-DTM-011413_3 0634 



TICTPH.MAC 

! File : TICTPH.MAC 
! J. Syslo MACRO for presenting TIC vs. TPH as 85 & 83 
! Normalized 
NAME TICTPH 
format separated,,,l 
EIC 4.5:55,85 
EIC 4.5:55,83 
r5=X+Y 
TIC 3:55 
exchange r5,x 
exchange r5,y 
merge 
draw 2,x 
macro "printwin2",go 
remove printwin2 
tic 4.5:55 
exchange x,rO 
clear 
draw 2,r0 
remove ticTPH 
return 

SERAS-017 -DTM-011413_3 
Page 1 
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File :C:\msdchem\~\DATA\0227~2\SL02879.D 

syslo Operator 
Acquired 
Instrument 
Sample Name: 

27 Feb 20~2 23:40 using AcqMethod DROTPH05~6~~.M 

Mise Info 
Vial Number: 

bundance 
400000 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

ime-> 
bundance 

50000 

45000 

40000 

35000 

30000 

25000 

20000 

15000 

10000 

5000 

ime-> 5.00 

I I 

Slick2 
SERAS-0~7-0003 EOS 
275-55-05 EOB Duplicate 
6 

TIC: SL02879.0\data.ms 

20.00 25.00 30.00 35.00 
lon 85.00 (84.70 to 85.70): SL02879.0\data.ms (+) 

10.00 15.00 20.00 25.00 30.00 35.00 

SERAS-017-DTM-011413_3 

40.00 45.00 
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TPH8583stacked.MAC 

! File : TPH8583stacked.MAC 
! J. Syslo MACRO for presenting 85 over the 83 fingerprint Not Normalized. 
Can determine 
! early bildegradation by loss of ion 85 saturated hydrocarbons. Simple 
degradation will 
! quickly earase the SHC's, yet leav the ion 83 fingerprint unchanged. JS 

! Not Normalized 
NAME TPH8583stacked 
format separated,,,O 
EIC 4.5:55,85 
EIC 4.5:55,83 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
exchange x,rO 
clear 
draw 2,r0 
remove TPH8583stacked 
return 

SERAS-017-DTM-011413_3 Page 1 
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File :C:\msdchem\1\DATA\022712\SL02879.D 
Operator Syslo 

red 27 Feb 2012 23:40 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS 017 0003 EOS 
Mise Info 275 55-05 EOB Duplicate 
Vial Number: 6 

~bundance 
50000! 

lon 85.00 (84.70 to 85.70): SL02S79.D\data.ms-~-~~---~··----~-·~--! 

I 
450001 

I 
40000) 

I 
35000] 

300ool 

250001 

200ooj 

15000 

100001 
I 

50ooll 

~ime--> 0
5.00 

~bundance 
I 5ooooj I 

· I i I j. I 45000 

I 40ooo! 
I 

350ooj 

i 
300001 

I 
25000i 

I 

200001 

15000J 

I 
I 

100001 
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TPHSERAS.mac 
File : TPHSERAS.mac 
J. Syslo MACRO for sum of GRO (105) & ORO (85+83+113+123+183) TPH 
For total GRO & ORO +UCM TPH quanted as total fingerprint 

*** New way to do TPH with 6 ions not just 83 + 85**** 
*** Developed October 2009 for ORO in water PT sample by J. Syslo**** 

Plots NOT normalized 
integratable in window 2 

! This will automatically print the fingerprint, then after macro runs, show TPH 
over TIC onscreen 

NAME TPHSERAS 
format separated,,,O 
EIC 4:55,105 
EIC 4:55,123 
r6=X+Y 
eic 4:55,113 
eic 4:55,183 
r7=X+Y 
eic 4:55,85 
eic 4:55,83 
r8=X+Y 
r4=r6+r7+r8 
exchange r4,r0 
DRAW 2,r0 
macro "printwin2.mac",go 
!emove printwin2 
TIC 4:55 
draw 1,x 
remove TPHSERAS 
clear 
return 

SERAS-017-DTM-011413_3 Page 1 
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File : C:\msdchem\l \DATA \022 712\SL02879. D 
Syslo Operator 

Acquired 
Instrument 
Sampl e Name : 

27 Feb 2012 23:40 using Ac qMethod DROTPH0516ll.M 

Mise Info 
Vial Number: 

Sli c k2 
SERAS-017-0003 EOS 
275-55-05 EOB Duplicate 
6 

lon 85.00 (84.70 to 85.70): SL02879.D\data.ms (+) 

SERAS-017 -DTM-011413_3 0640 



ENOTPHsepn.mac 

! File : ENOTPHsepn.mac 
! J. Syslo MACRO for presenting TPH as separate 85 + 113 + 83 + 123 + 183 + 193 
signals 

! normalized and stacked for Enbridge Oil - left ion 105 out (formaldehyde 
peaks) 

NAME enoTPHsepn 
format separated,,,! 
EIC 4.5:55,85 
eic 4.5:55,113 
merge 
EIC 4.5:55,83 
merge 
EIC 4.5:55,123 
merge 
EIC 4. 5:5 5,183 
merge 
EIC 4.5:55,193 
merge 
! EIC 4.5:55,105 
! merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
remove ENOTPHsepn 
clear 
return 

SERAS-017-DTM-011413_3 0641 
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Fi l e :C:\msdchem\1\DATA\022712\SL02879.D 
Syslo Operat or 

A c quired 
Instrument 
Samp l e Name: 

27 Feb 20 1 2 23:40 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

20000 

ime-> 5.00 
bundance 

10000 

40000 

20000 

10000 

5000 

~ 
I 

I 

Slick2 
SERAS-017-000 3 EOS 
275 - 55-05 EOB Duplicate 
6 

lon 85.00 (84.70 to 85.70): SL02879.D\data.ms 

10.00 15.00 20.00 25.00 30.00 35.00 40.00 
lon 113.00 (112.70 to 113.70): SL02879.Didata.ms 

·.----r--r 
25.00 30.00 35.00 40.00 

ion 83.00 (82.70 to 83.70): SL02879.D\data.ms 

15.00 

SERAS-017 -DTM-011413_3 
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HopSter.MAC 
! File : HopSter.MAC 
! J. Syslo MACRO for hopane fingerprint from November 2007 program: 
! for displaying both Hopane and Steranes on one page: normalized chromatogram 

! using it on Slick2 now 8/18/09 J. Syslo 

NAME HOPSTER 
format separated,, ,1 
EIC 25:40,191 
EIC 25:40,217 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
tic 4: 50 
exchange x,rO 
draw 2,r0 
remove hopster 
clear 
return 

SERAS-017-DTM-011413_3 
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File :C:\msdchem\1\DATA\022712\SL02879.D 
Operator 
Acquired 
Instrument 
sample Name: 
Mise Info 
Vial Number: 

~bundance . I 
13oooj 

I 
120001 

i 
11000j 

I 

100ooj 

I 

90ooj 

aooo! 

syslo 
27 Feb 2012 23:40 

Slick2 
SERAS 017 0003 EOS 
275-55-05 EOB Duplicate 
6 

1/ 

II 
II 
!I 
II 
II 

using AcqMethod DROTPH051611.M 

IJ IJ I 
·~ II 1 

I! II I i 

!I !I II i 
5000 II II II i I . 
40001! I Iiiii II !\ I! if! ,I I 

I. 
3000

11 il , ,~wW·~~Jv1vJ fJJ ~~, Jil1t l1j11 11u1 1 \ I 2ooo10~JLJ,~\-,J vw ' Jl vvw ~l/vL-J)\ ~~ I 

I r~ .,-.-.- I ,_,-r-r~~ I 
~ime--> 25.00 26 00 27 00 28.00 29.00 30.00 31.00 32 00 33 00 34.00 35.00 36.00 37.00 38.00 39.00 I 
~bundance lon 217.00 (216.70 to 217.70): SL02879.D\data.ms 1

/ 

I I 
1 4ooo

1 
. 

I ' I 

I ! I 
3500! 1 

. I 
30ool 

i 
25ooj 
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ParentPAH.MAC 
File : ParentPAH.mac 
J. Syslo MACRO to show just the parent PAH's - 10 ions, 01/12/2012 
non-normalized data - all chromatograms added & automatically prints. 

NAME ParentPAH 
format separated,,,O 
EIC 10:35,128 
EXCHANGE X,R5 
EIC 10:35,152 
pap=x+r5 
EIC 10:35,154 
pap=x+pap 
EIC 10:35,166 
pap=x+pap 
EIC 10:35,178 
pap=x+pap 
EIC 10:35,202 
pap=x+pap 
EIC 10:35,228 
pap=x+pap 
EIC 10:35,252 
pap=x+pap 
EIC 10:35,276 
pap=x+pap 
EIC 10:35,278 
pap=x+pap 
x=pap 
exchange x,rO 
DRAW 2,r0 

macro "printwin2",go 
remove printwin2 

remove parentpah 
clear 
return 
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File :C:\msdchem\1\DATA\022712\SL02879.D 
Syslo Operator 

Acquired 
Instrument 
Sample Na me : 

27 F e b 2012 23:40 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number : 

bundance 

22000 

21000 

20000 

19000 

18000 

17000 

16000 

15000 

14000 

13000 

12000 

11000 

10000 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

2000 

Slick2 
SERAS-017-0003 EOS 
275-55-05 EOB Duplicate 
6 

ion 128.00 (127.70 to 128.70): SL02879.D\data.ms (+) 

,~ I 
I Ill ~ 

! 

I 1000 I 
! I 
~e--> 1gk--.. -rdo~-,-~~~~~~~8~'·2~'-'-;2'~;;-,-,--~z~~;~:~-,--;;r~c;-,--,-·;~-,-'3;~~c;·j 
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PAH1803N.mac 
File : PAH1803N.MAC 
J. Syslo MACRO for illustrating all PAH homologues: 4/10/08 
Separate fingerprints are not Normalized 
Combined fingerprints are not normalized. 

NAME PAH1803N 
format separated,,,O 
! methyl-naphthalenes 

macro "MNSCO.mac",go 
macro "MNS.mac",go 

methyl-fluoranthenes 
macro "Flco.mac",go 
macro "FL. mac", go 

methyl-dibenzothiophenes (Sulful fingerprint) 
macro "SS216co.mac",go 
macro "ss216.mac",go 

!methyl-phenanthrenes 
macro "PAco.mac",go 
macro "PA.mac",go 

methyl-fluoranthene/pyrenes 
macro "FPco.mac",go 
macro "FP.mac",go 

methyl-chrysenes 
macro "MCco.mac",go 
macro "mc.mac",go 

REMOVE PAH1803N 
TIC 3:55 
exchange x,rO 
draw 2,r0 
remove pah1803N 
clear 
return 

SERAS-017 -DTM-011413_3 
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File :C:\msdchem\1\DATA\022712\SL02879.D 
Operator 
Acquired 
Instrument 
sample Name: 
Mise Info 
Vial Number: 

i' 

I 
I 

320ool 
I 

30oooll 

II 
28000:1! 

Iii 
260oojll 

jll 
24oooj)/ 

2200J 

'I 
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·J 
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1~00111 
12oool I 

I I 
I" 

10000111 

I' 
·I' 8000j,:, 
•li 
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ii[ 

6000jj :, 

/'I 
4000/ i 

.I 
,I 

I' II 
20ooli 

II 
I 
j 

Syslo 
27 Feb 2012 23:40 

Slick2 
SERAS-017-0003 EOS 
275-55 05 EOB Duplicate 
6 
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it I ''I I II 

~ I 
ll1 II 1'!\ , I ,/, I 

I 'ill 
I llj• 
! II;/ I )ljl 

1111 
1/ 

111 I : 
I I 

using AcqMethod DROTPH051611.M 
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1/ ~~ I II !! 
11 I , I I I I! ··I il ,, l' 1 j11)11 : 

!I I' ljt '11'1 ! II 
I ,I 

h 1, I u ~ i I 

! l i \ liii\JI'I! r 1 
! 

t~/l/1 1 ! '1/1•' li'A I: 
1:1 I I 

I J! I I, I· 
lj/[1 1,1 ./h II 

II v ! i! I ' :1 I[~~ V !l li 

t:j 1 l1i 1 li 
J! I ! ~ i oj :r ~ 

l,J jf 
'i \1 

i Q ~-~~~,1·~-:---·~~~~~-r-~~~r~-"~~,~.1~·-;--,,~,~~--r--T~--,-------,--1-,--"·--,-,--.-_,_----T-..-T---,--r---1~~---~r-'~-,---,--;----r--~-----,--.-,-~1--,-.---~~1-~---------,-.---
tnme--> 13.00 13.50 __ 1_1J)_Q_ ___ _j_'!:§O __ j_!Ul~_ 15.50 . 16.00 16.50 17.00 17.5_0 __ 1.8JJQ.. ___ ~j 
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File :C:\msdchem\1\DATA\022712\SL02879.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 23:40 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

f.bundance
1

l 
3ooooH 

250ooi/
1 ,, 

Slick2 
SERAS-017-0003 EOS 
275-55-05 EOB Duplicate 
6 

lon 142.00 (141.70 to 142.70): SL0:2.8Y9j)\data ms--

20000]11 
~~ il I 

15aool/ i'l I I' I I 

1000011 I I ! 

500oii'LI'I I I' I A I 

' 0~ ' ,J ~vJLji.\_J"'-J-A.;--~·/~~~~-'~~--~ 
iTime--> 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00 17.50 18.00 1 

V\bundance I on 1SS.OO (155. 70 to 156. 70): SL02879.D\data.ms · l 
i I 

1 3oooo I 
: ! I 

I :::::i I ii I 

I 
15000Jj: 1 ''

1

,1 I 
1 100001 /, ,11 [\~ i 

I sao:!. . , ~J U 1UU J,,~A_!"!':'~h'-~~~~,"cc·c"c~"rl-
rrime--> 13.00 13.50 14.00 14.50 15.00 15.50 16.00 16.50 17.00 17.50 18.00 I 

l
rbundancel lon 170.00 (169. 70 to 170. 70): .SL02879.D\data.ms -i

1

,, 

I 3ooooj 

I 25000j I 
i 200ool l ! 
I 150001 ll'; I 
. I I' I ~~ 
11. 100001' 'I" l,j .A I 'II I /1 II I~ I I . I 1\\ li . I II I I: /1 

sooo1 • /,A rJ v \ I i I \ r I' ' 
r o, I (\ i 'Vc'C:,VV ¥1 u u\JILJ~Nv T~~':-_j\r'"'.rJ~~:eL-1 
iTime--> 13.00 13.50 14.00 14.50 15.00 15~50 16100 ___ _!_~.50 _______ 1].00 ____ 17.50 ____ _18.0jl .J 
!Abundance___________ lon 184.00 (183 70 to 184170): SL02879.D\data.ms I 

I 
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File :C:\msdchem\l\DATA\0227l2\SL02879.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 23:40 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

Slick2 
SERAS 017-0003 EOS 
275 55 05 EOB Duplicate 
6 

Abundance 

. 13000j 

lon 180.00 (179.70 to 180.70): SL02879.D\data.ms (+) 

I 
II i 

12500j 

120001 

I 
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11000j 

105001 

100001 
95ooj 

I 
goooj 

85001 
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75001 
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65001 
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5oool 
I 
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II .I 
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I! 

SERAS-017-DTM-011413_3 
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File :C:\msdchem\l\DATA\022712\SL02879.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

f-bundance. 
' I 

8oooj 

7oooj 
I 

6oooi 
I 
I 

50001 

Syslo 
27 Feb 2012 23:40 

Slick2 
SERAS 017 0003 EOS 
275 55-05 EOB Duplicate 
6 

using AcqMethod DROTPH051611.M 

40001 

3oooj ~/1 t\ 

2oool 1
1
'1 \ A 

1
r1 II j\ i 

I /I I II I jl AM{\ \ I 
1 
1oooL~ v Vv l~~J 1J 'v0v vJ\/V \~~~~~~'" 

1 

~;me-> ,~loa 17.50 18.oo 18.50 -~--19.00 19.50r---- --,-~.oo 20:50 21:oo ~ ~' 
bundance lon 194.00 (193.70 to 194.70): SL02879.D\data.ms -'l 

I 8oooj 

I 7000j 
I 

60001 
I 

50001 

4oooj 

3000) 

20001 

10ooj 

I 

d • 
Ill~ I . 
I I I 'II II r I 
/lr I ! , I ~ 1 /' 

r~J ~ ~ 0J \Jl 1 \ , A A JV'dl/1 )\fvV'J~"' . ~J ~vN '1)\.Jvv v " l , I 
~ 

01--, -,.~---r~-r-...,....-,..,---r---c-1 --.-,_,--~{--,1~--r-, I ~-r-~ ·~~~~~ -,~~..--.~, .......,~~ I 
ime--> 17.00 17.50 18.00 18.50 19.00 19.50 20.00 20.50 21.00 __ i 

Abundance lon 208.00 (207.70 to 208.70): SL02879.D\data.ms l 
J 80001 I 

7000j 

6oool 
I 

SERAS-017-DTM-011413_3 0651 



File :C:\msdchem\1\DATA\022712\SL02879.D 
Operator Syslo 
Acquired 27 Feb 2012 23:40 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS 017 0003 EOS 
Mise Info 275 55-05 EOB Duplicate 
Vial Number: 6 

f.bundance 
. I 
I 12oooo1 

I I 
115000] 

I 
1100001 

105000) 
' 

100000! 

I 
95000) 

I 

900001 

850001 

I 
800001 

750oo) 

70000
1
11 

65000 

600001 

550ool 

50000] 

i 

450ooj 

I 
40000j 

350ooj 

300ooj 

I 

25000i 

SERAS-017-DTM-011413_3 

lon 198.00 (197.70 to 198.70): SL02879.0\data.mS(+) 
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File :C:\msdchem\1\DATA\022712\SL02879.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 23:40 using AcqMethod DROTPH051611.M 
Slick2 

Mise Info 
Vial Number: 

SERAS 017 0003 EOS 
275-55-05 EOB Duplicate 
6 

>A-bundance 

! 200001 . I 
l 

! 

15ooo) 

I 
I 

10000/ 

I 
I I 

5oooj I 

,1;;;\;"=·~_jl. 
19.50 rime-> bundance 

200001 

I . 
I I 15ooo· 

lon 198.00 (197.70 to 198.70): SL02879.D\data.ms 

I, ~~. i, 
10000, I /. I 

I ! i Ji I 

50001 ~~~ i\i i 11 

!
. f\ I I~ I I \i 

11, 1u \, v 
~\j \) 

I o~· ~.-,~~-.~~~~ 
ffime--> 19.50 20.00 
rbundance 

i 200ool 
\ ,, 

I 
15000j 

i 

100001 

I 

5000] 
! 
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File :C:\msdchem\l\DATA\0227l2\SL02879.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2022 23:40 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

jAbundance 

I 2soool 

I 
250001 

24000/ 

23000] 

I 
220001 

21000' 

200001 

190001 

180001 

170001 

16000j 

15000J 

I 
14000j 

13000) 

12000] 

110001 
I 

100001 

90ool 
I 

aooo! 
! 

70ooj 
I 

soool 
I 

50ooj 

40ool 

I 
3000j 

I 

I 
2000j II 

j 1\ f I I I ~ ; 

1Q000JlJV 

' 
' 

Slick2 
SERAS Ol7 0003 EOS 
275 55-05 EOB Duplicate 
6 

ion 192.00 (191.70 to 192.70) SL02879.D\data.ms (+) 

j 

I i I 
I /'. , I . 

! ill 
If] I; 

lit I 

I 
I ! I ~ 
! I I /1 
I 1 1. ~~ 

1i; ! rl 1 

i 1 : I!!;( 
l1l il:/1 
~ ii ':.1 ':. II \ 
11 'I,. 1

1 'I 'II ·r fl i/,.1· 
11. 11 '1 1 
L 11[f 
1111\! 
!i llr I 
1 !1 I 

1
1 I 

I(\! 
VI 

1 0~-~-,.-,-----,-.-- --r--~,----;~-r~--,--~---r----~~~r----T-~-~---,------r----;-----,~,--.-,----,~--r---,~--~~..-.----,-~---,------y-~- --r---~-~-,--,----T-~---r---~~---r----r----r--~-~----,-----,---,--- i 

[!._m~e~--~>.c~19:c_.5=o=---~----'2=0c:.-.oo 20.50 21.00 ~~21.5Q_~~~~~o~~- 22.50 23.00 23.50 -~-__j 
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File :C:\msdchem\1\DATA\022712\SL02879.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 23:40 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

fl'.bundance 
. i 

1 
20000j 

I 

I 
15000j 

I 

Slick2 
SERAS 017 0003 EOS 
275-55 05 EOB Duplicate 
6 

ion 192.00 (191.70 to 192.70): SL02879.D\data.ms 
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File :C:\msdchem\1\DATA\022712\SL02879.D 
Syslo Operator 

Acquired 
Instrument 
sample Name: 

27 Feb 2012 23:40 using AcqMethod DROTPH051611.M 
Slick2 

Mise Info 
Vial Number: 

SERAS-017-0003 EOS 
275-55-05 EOB Duplicate 
6 

~bundance 

i 44001 

42001 

I 
4000] 

j 
3800) 

I 
I 

3600j 

34001 

I 
3200j 

I 
30001 

2800 

26001 

24001 

22001 
20001 

18001 

16001 

I II\ 14001 
I 

1200

1 I !\ ti 
: f\, I 1 A/\ 

10001 il AI i 11J 1 

J !l ('i 1
1 j 

I I', J< ' If ! \ 1'1 

800
1 I 1 (' f 

'. )' l.;vW 
~VVv " 

6001 

4001 

I 
200: 

! 
i 

Jon 230.00 (229 70 to 230.70): SL02879.D\da!a.ms (+) 

i 
Ot~,_,~-~r-,-~:,-~, , --,-.-~~,-,--,,_, __ r--~T---r--~-:--,--,---~1 , -r----r-----,.--~--,-,--~--r---;--,----~,-~~--,--,--,---,---l--'~~-,--~. ~~ ~~,---~-~-~.-~--,. r- T ! 

[ime--> 22.00 22.50 23.00 23.50 . 24.00 24.50 25.00 25.50 . 26.00 26.50 27.00 __ 27.5Q...~~..J 
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File :C:\msdchem\1\DATA\022712\SL02879.D 
Operator 
Acquired 
Instrument 
sample Name: 
Mise Info 
Vial Number: 

Syslo 
27 Feb 2012 23:40 

Slick2 
SERAS-017 0003 EOS 
275 55-05 EOB Duplicate 
6 

using AcqMethod DROTPH051611.M 

~bundance ton 216.00 (215.70 to 216.70): SL02879 0\data.ms i 
/ I 

! 

I 
I 

I 
I 

I 
I 
I 

I 
I 

I 

35001 

I 
3oooj 

! 

I 
I! 

~ 
I' 

jl 

II 
i' 
II I. 
II I, ~ 

IIJI. 1/111\ 

2oooJ 'I n ·II . 

15001
1 i '! 1\ II I 

i n /1/! l' 
1

r/l ·1 , A)\) ~ 1\ ~ 11· 

,oooj /\ lijl J!\ t rJI r,~wvJ ~~\f>N'M'~If\r!'~~;.~~,~.~ 
1 1 ~yl ~.~ ~ 1 JV ·v \/ 1 

5000v~~ v 1 

I o~~~~~~·~, ~~~,~· 
~ime-_-> 22.00 22.50_~2=3c:.::.o=o __ --.:2=3=.50 
1'\bundance 

~~~~~~~~~~r~~~~~~~~~~~~~~ 
I I 
I 4000j 

'~I 
I 

3000! 

I 
25001 

2oool 

SERAS-017-DTM-011413_3 

24.00 24.50 25.00 25.50 26.00 26.50 27.00 27.50 i 

ion 230.00 (229.70 to 230.70): SL02879.0\data.ms ) 
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File :C:\msdchem\l\DATA\0227l2\SL02879.D 
Syslo Operator 

Acquired 
Instrument 
sample Name: 

27 Feb 20l2 23:40 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

Abundance 
' 80001 

I 
I 

7500J 

I 
I 

7000j 

I 
65001 

I 
6000 

55001 

5oooj 

I 
45ooj 

I 
40001 

I 
3500) 

I 

30001 

I 
i 

Slick2 
SERAS-Ol7-0003 EOS 
275 55 05 EOB Duplicate 
6 

Jon 242,00 (241.70 to 242 70): SL02879.D\data.ms (+) 

~ 
:I 

II 
l ,, 

1: ,~ I 1 

II 1\ji I 
Ill' I 
' I i i ,1 , 
; \! 

I! I ,, 
~ 
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File :C:\msdchem\1\DATA\022712\SL02879.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

27 Feb 2012 23:40 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

Slick2 
SERAS-017 0003 EOS 
275 55-05 EOB Duplicate 
6 

fbundance ron 242.00 (241.70 to 242.70): SL02879.D\datams--~~---~~--------·---

; 70001 
! I 
1 65ooj 
1 

6ooo) 

55ooj 

5000j 

45001 ~ 
4ooo) II 
ssooi /i I 

sooa/ :II ,I 

25001 /II. II 11 

2000] II II 

15ool I h /\ 1·1 1 

I I v Ill, I 
10001! \Jlv\ ~~~~-1 

I 500~ I 
I oh~ . . .,- . . . , . '~"-."" ..... ,..,.-~~,..1 
[ime--> 25.00 25.20 25.40 25.60 25.80 26.00 26.20 26.40 26.60 26.8027.00 27.20 27.40 27.60 27.80 28.00 28.20 28.40 28.60 28,80 ~' 

r
bundance Jon 256.00 (255.70 to 256.70): SL02879.D\data.ms ] 

1oool I 

! 65001 ) 
I I · 
I 6ooo1 
I 55ooi 
I I 
1 5ooo1 

.

1

' 4500
1 

40oo! 
I 

3500j 
I 
! 

3000j 

2500! 1l 1 

I /'1 i] 
2oool /r1 I 1 II 

I I i 'I r' I I n 
15ool I \1 rJ ·I \ i\J I I; 

j
' I \, /lj 1 n 1 1 

1000 I I v \j I v \ /\ j \ I 
I J\r j . ~-/ "cJ I. f'J\ _ .~ I 

,., t J V/ ~'-'"" ~~ 
500l ~ h0"~'J' 
~__/~~~~"--~~/ ~ 

[ ot-T';~-,----'~!'-r~'f"T~t'fT~~r-,;;~~,~~-r-r~''r,.--,-"'jT'T'T~r'Y~, -
1 
;-~'l,..-,-~T~~~~~'··'r-T''t'~"';-p-r'T"~rt-,·~r·-r-~. ,-~~'~""-~l!T"l~ j 

[Time--> 25.00 25.20 25.40 25.60 25.80 26.00 26.20 26.40 26.6026.80 27.00 27.20 27.40 27.60 27.80 28.00 28.20 28.40 28.60 28.80 _j 
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MCDET.MAC 

! File : MCDET.MAC 
! J. Syslo MACRO for compiling methyl chrysene fingerprints in oil - 11/15/07 
on Liberty 

NAME MCDET 
format separated,,,! 
EIC 24.8:29,242 
EIC 24.8:29,256 
r5 = x+y 
DRAW 2,r5 
macro "printwin2.mac",go 
remove printwin2 
remove Mcdet 
clear 
return 

SERAS-017-DTM-011413_3 0660 
Page 1 



:C:\msdchem\1\DATA\022712\SL02879.D 
Syslo 

File 
Operator 
Acquired 27 Feb 2012 23:40 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0003 EOS 
Mise Info 275-55-05 EOB Duplicate 
Vial Number: 6 

~ndance Jon 242.00 (241.70 to 242.70): SL02879.D\data.ms (+) 
sooo: 

i 
i 
' 

7500] 

I 
70ool 

I 
' 

65001 

60001 

' I 

55001 

50001 

I 

45ooj 

I 
40001 

I 
l 

35001 

I 
30001 

I 

2500! 

I 
I 

l 
2000j 

15001 

I 
! 

10ool ! 
i i 

L /\ r'J rv Vvu 

500j 
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Sequence Name: 
Comment: 

Operator: 
Data Path: 

C:\msdchem\1\sequence\030112.s 
Flemingsburg/Enbridge Oil 
Syslo 
C:\MSDCHEM\1\DATA\030112\ 

Instrument Control 
Data Analysis 

Pre Seq Cmd: 
Pre-Seq Cmd: 

1) 

trument Control Post Seq Cmd: 
a Analysis Post-Seq Cmd: 

Method Sections To Run 
(X) Full Method 
( ) Reprocessing Only 

On A Barcode Mismatch 
(X) Inject Anyway 
{ ) Don't Inject 

Line Sample Name/Mise Info 
sample 99 SL02882 DFT8270D 50 DFTPP 

2) sample 71 SL02883 OILSIMS2 10ppm SHC/PAH 
3) Sample 72 SL02884 OILSIMS2 10K CG 117 Reference 
4) sample 1 1000ppm TPH CCV 

Datafile SL02885 
Method DROTPH051611 

5) sample 2 BLK030112 
Datafile SL02886 
Method DROTPH051611 

6) Sample 6 SERAS 017-0005 
Datafile SL02890 
Method DROTPH051611 

7) Sample 7 SERAS-017-0005 DUP 
Datafile SL02891 
Method DROTPH051611 

8) Sample 8 SERAS-017 0006 
Datafile SL02892 
Method DROTPH051611 

9) Sample 10 SL02894 OILSIMS2 10K CG 117 Reference 

10 14:57:47 2013 Ob6&= 1 



Injection Log 

Data Directory: C:\msdchem\1\DATA\030112\ 

SampleName Miscinfo Vial Multiplier 

02882.D 
50 DFTPP 

2) SL02883.D 
10ppm SHC/PAH 

3) SL02884.D 

RVB0025 99 

RTL0035 RES/MASS DIS 71 

10K CG-117 Reference RUL0003 72 

4) SL02885.D 
1000ppm TPH CCV 

5) SL02886.D 
BLK030112 

9) SL02890.D 
SERAS-017-0005 

L02891.D 
-017-0005 DUP 

11) SL02892.D 
SERAS-017-0006 

12) SL02893.D 

13) SL02894.D 

RVB0003 for Surr. 1 

Waste Dilution Blank 2 

WCS-6B-072223 092910 6 

WCS 6B-072223-092910 7 

CL-6B-072223-092710- 8 

10K CG-117 Reference RUL0003 EOS Referen 10 

SERAS-017 -DTM-011413_3 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

1.000 

ection Time 

1 Mar 2012 12:28 

1 Mar 2012 12:50 

1 Mar 2012 13:51 

1 Mar 2012 14:56 

1 Mar 2012 15:41 

• 
• 

1 Mar 2012 20:37 

1 Mar 2012 21:37 

1 Mar 2012 22:38 

• 
2 Mar 2012 00:40 
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Tune File 
Tune Time 

GC/MS QA-QC Check Report: 03/01/12 

C:\msdchem\l\DATA\030112\SL02882.D 
1 Mar 2012 12:28 

Daily Calibration File : C:\msdchem\l\DATA\030112\SL02885.D 

Sample Surrogate Recovery % Internal Standard Responses 
= = == ========== 

SL02885.D 
lOOOppm TP 51* 55* 61* 64 * 358723 109515 150757 

134865 
--------------- - ------ - ------- -------

SL02886.D 
BLK030112 

SL02890.D 
SERAS-017-

SL02891.D 
SERAS 017 

SL02892.D 
SERAS-017-

SL02894.D 
10K CG-117 

89* 96* 107* 114* 
87506 

--------- --

83* 88* 102* 103* 
115625 

74* 80* 87* 96* 
116518 

78* 83* 91* 99* 
117275 

0 0 0 0 
245390 

---

Created: Thu Jan 10 15:15:14 2013 Slick2 

244273 73201 95670 

------- - ----- -------

324307 97344 131670 

322263 94462 129000 

321005 94522 131524 

727287* 207961 281953 

SERAS-017-DTM-011413_3 0665 
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Data Path 
Data File 
Acq on 
Operator 

ample 
isc 
LS Vial 

DFTPP - 8270D 

C:\msdchem\l\DATA\030112\ 
SL02882.D 

l Mar 2012 12:28 
syslo 
50 DFTPP 
RVB0025 
99 Sample Mult lier: l 

Integration File: rteint.p 

Method C:\MSDCHEM\l\METHODS 270D.M 
Title DFTPP Method with 8270D criteria: 
Last Update : Thu Dec 20 10:09:10 2012 

:Abundance 
• I 

I 
6000001 

4000001 ~ 
II 

200000 \ 'I 

TIC: SL02882.D\data.ms 

8/20/lO 

I I I II 
I Jj=,c", " ,, "' ' ' ''I' Jl,J,L __ j . 
frime--> 5.00 5.20 5.40 5.60 5.80 6.00 6.20 6.40 6.60 6.80 7.00 7.20 7.40 7.60 7.80 

i 

8.oo 8.2o 8.40 8.60 8.8o··i / 
:Abundance Scan 1395 (6.925 min): SL02882.D\data.ms (-1383) (-) 

I 
15000

1 

1l 0 

I ,OJ I 

I
I II 127.0 I 

no I . I 

' ' 51 0 II ' 

! 

50

] .• ~: •• ,, l.J,,,~ J~i~il:, ~'I ,,,',~1\.:JJ;;r ,, 

441'1 ,, 

I 

2550 1 , 

I I I 

I. I' 295.9 I 
322.9 364.9 I II', 1, 

11
1 

' ,/I'. -++-' rri'TT'',..,-1'TTTrrr~1 +n,.,......,..,..,...,,-Jh·l n-rl""··l.,...... 

lm!z--> 20 40 60 80 1 00 120 140 160 180 200 220 240 26a ·2ra '36o 3ja' 3~a 3~a' 3~a· ~aa' 4jo' ~~~a·, 1 

Spectrum Information: Scan 1395 

I Target I Rel. to Lower I Upper Rel. 
I Mass I Mass Limit% I Limit% Abn% 

------------ ---- -
51 198 lO 80 
68 69 0.00 2 
69 198 0.00 100 
70 69 0.00 2 

127 198 10 80 
197 198 0.00 2 
198 198 lOO lOO 
199 198 5 9 
275 198 lO 60 
365 198 l lOO 
441 442 O.Ol 24 
442 198 50 lOO 
443 442 l5 24 

--~~~-

DFT8270D.M Thu J~~ 19 14~54:56 2013 SLICK2 
SERAS-017-0 I M-011413_-> 

33.4 
0.0 

43.1 
0.0 

50.7 
0.0 

100.0 
6.7 

26.9 
3.4 

17.2 
85.3 
20.3 
-- --

Raw Result I 
Abn Pass/Fail I 

-
5299 PASS I 

0 PASS I 
6837 PASS I 

0 PASS I 
8044 PASS I 

0 PASS I 
15852 PASS I 

lOSS PASS I 
4267 PASS I 

541 PASS I 
2322 PASS I 

l35l6 PASS I 
27 0 PASS I 

0667 Page: l 



Quantitation Report (Qedit) 

Data Path 
Data File 
Acq On 
Operator 

ample 

C:\msdchem\1\DATA\030112\ 
SL02882.D 

1 Mar 2012 
Syslo 
50 DFTPP 
RVB0025 

12:28 

99 Sample Multiplier: 1 

Quant Time: Mar 01 12:41:06 2012 
Quant Method C:\MSDCHEM\1\METHODS\DFT8270D.M 
Quant Title DFTPP Method with 8270D criteria: 
QLast Update Thu Jan 26 14:45:51 2012 
Response via Initial Calibration 

8/20/10 

rbundancel 
I , 
1 I 

lon 265.80 (265.30 to 266 30): SL02882.D\data.ms 
Jon 267.80 (267.30 to 268.30): SL02882.D\data.ms 
lon 263.80 (263.30 to 264.30): SL02882.D\data.ms 

I

I 4QQOOj 

i 
I 3QQQQ1 

I 
20000/ 

100001 

-,.~"rr"~"~'"~~~rrrrr 

.70 6.80 6.90 7.00 7.10 7.20 

164.9 
I• 

.• ,I. :.1~~. I ••• ~l: . ~l~~~~~~ .. ~n ],'1,!:\t~ ·~~ ~~~~~~: ~~1 ~ ... . ~~' .. ! .c~ ~ .. I ••• '~~~.· , •• ·~ •• ~fi,' 
20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 

Scan 1076 (6.002 min): SL03592.D\data.ms (-1065) (-) 

26r.8 

164.9 II 
II 201.8 229.8 ! I' I I 

b~~;~l' ,:1,! 'I' 1 1'' 'I ''i'•,'!' ~,~O~~ 
180 200 210 220 230 240 250 260 270 280 

(2) Pentachlorophenol 

6.155min {-0.017) 53.09 ug/mL 

response 43846 

I on Exp% Act% 

265.80 100 100 

267.80 64.50 63.30 

263.80 63.60 62.18 

0.00 0.00 0.00 

2013 SLICK2 0668 Page: 1 



Quantitation Report (Qedit) 

Data Path 
Data File 
Acq On 
Operator 

ample 

C:\msdchem\1\DATA\030112\ 
SL02882.D 

1 Mar 2012 
syslo 
50 DFTPP 
RVB0025 

12:28 

99 Sample Multiplier: 1 

Quant Time: Mar 01 12:41:06 2012 
Quant Method C:\MSDCHEM\1\METHODS\DFT8270D.M 
Quant Title 
QLast Update 
Response via 

DFTPP Method with 8270D criteria: 
Thu Jan 26 14:45:51 2012 
Initial Calibration 

8/20/10 

Abundance 
i 

400001 

lon 184.10 (183.60 to 184.60): SL02882.D\data.ms 
I on 185.10 (184.60 to 185.60): SL02882.D\data.ms 

300001 
I 
I 

I 
I 

200001 

I 

l 
100001 

I 
i ot 
c,, 'I "' ,-,, 

fA.bundance 

r I 

1 ""I 
I 

65.0 
T~~T<rM~~Mn~~~~· 1 

mtz--> 10 30 40 50 60 

(5) Benzidine 

9.788min (-0 026) 18.89 ug/mL 

response 62974 

I on Exp% Act% 

184.10 100 100 

185.10 14.60 13.43 

0.00 0.00 0.00 

0.00 0.00 0.00 

92.0 

76.9 92·0 1019 117.0 130.0139.0 
"~''ld·,,,,,·,,,,,,,,,li• I 

70 80 90 1 00 11 0 120 130 140 

156.0 167.0 
Trt+' I'',,, I 

150 160 170 

I 
.ril I I i 

180 190 

DFT8270D.M Thu Jan 10 14:55:26 2013 SLICK2 
SERAS-017-DTM-011413_3 0669 

206.9 

200 210 

Page: 1 
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Quantitation Report (Qedit) 

Data Path 
Data File 
Acq on 
Operator 

mple 
isc 

S Vial 

C:\msdchem\1\DATA\030112\ 
SL02882.D 

1 Mar 2012 
syslo 
50 DFTPP 
RVB0025 

12:28 

99 Sample Multiplier: 1 

Quant Time: Mar 01 12:41:06 2012 
Quant Method C:\MSDCHEM\1\METHODS\DFT8270D.M 
Quant Title DFTPP Method with 8270D criteria: 
QLast Update Thu Jan 26 14:45:51 2012 
Response via Initial Calibration 

8/20/lO 

~bundance 
' I 

80000j 

I on 235.00 (234.50 to 235.50): Slo2882.D\data.ms-------~~------~·--~----1 
ion 165.00 (164.50 to 165.50): SL02882.D\data.ms l 

I 
' 

600001 

' I 

400001 

20000 Degradation = 18.20% 

or-~~~~~~~----~-~~~-f'~~~----·---Y 

~~·r<-r~-.~~~c-..-~~-~~~~~~~-r~~~~~~~~~~~·~~~~~~~,-,~ 
10.20 10.40 10.60 11.00 11.20 11.40 11.60 11.80 12.00 12.20 12.40 12.60 

136.0 50.0 7~· 0 99.1 
,_,-i-T..-T-r--"r-r.i'rT·A-~11 "'"' 1L11 ,..., r• "t'-'1 T"l'rtfi:J,.-r-r+"t-c'-r 

40 60 80 

(6) DDT 

11.447min (·0.009) 44.58 ug/ml 

response 66123 

I on Exp% Act% 

235.00 100 100 

165.00 51.80 43.32 

0.00 0.00 0.00 

0.00 0.00 0.00 

DFT8270D.M Thu Jan 10 14~55:43 2013 SLICK2 
SERAS-017 -DTM-011413_.., 0670 Page: l 
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Table 1.0: Results of ASTM D-5739 Resolution and Mass Discrimination Perfonnance Checks Applied to 
draft SERAS GC/MS Method 1803: Oi l Fingerprinting, Characterization and TPH Analysis 

Enbridge Oil: Fingerprinting 2012: WA# 0-017 

Method draft SERAS SOP 1803 

Resolution Check"' Mass Discrimination Checks 

C 17/prislane C 18/phytane Acceptable Naphtllalene Fluorsnthene Benzo(g,h.i)perylene 

Date Checked GCIMS File % Resolution % Resolution "'o Resolution area area area 

Enbrldge Oil TPH!Fin(lorprlntlng: WAI O-IJ17 
212312012 SL02855"' 99.8% 99.9% > 50% vlv 1100101 1358009 1167661 
212412012 SL02855"' 98.5% 99.7% > 50% vlv 454731 543693 439965 
212712012 Sl02872"' 98.5% 99.7% >50% vlv 507043 61 1080 485460 

31112012 SL02883"' 99.0% 99.4% >50% vtv 506865 655953 569653 

LM....,.,,._ ......,_, N11 

5123/2011 Sl.Qt807 I 81.i4 IIIIlS • !lOti. , ~005 428788 311\35e 
512412011 $LOI1120 88().1 8817 >!lOti. yfv ~ ~ 421740 

1111112011 SUIDI 8805 11i&5 >~Wit 504201 
O#tO-TI'H,.,. MllS...,.T U , JOU011UcU - AifM-*'8N_ ... _,... 

1137067 484345 

"-'"' 01 ~ '*""-'-· o.c..llw 2011 .... Sick l 
lln412011 SUIZ27 llle2 8815 • !lOti.,., 1141 1110)811 a:36731 

121112011 ~ 81114 10021 • !lOti.""' 151331S 187M~ 1351111 
1212/20 I ~ 8801 8862 • !lOti. yfv 1881431 201eel3 IIIIDIO 
12/312011 SUI23&t"' 8806 88.1111 •~v/V 241ill7 147CI15 1183150 
121512011 SUI2361""' 88().1 1>1162 •!IO'II.W. 12810!13 1527311 1134178 
12N2011 ~ Nl7 88J7 >!lOti. vN 1152427 14011ZS8 llti42S 

cue 01 .._,.,.: o.c..~~w 2011 Ofl Sti z 
121712011 SI..02 88113 8873 >SO.. Wit 132:\413 1547 I 127tell 
12/IIQOII SI..0241 8806 88.71 >!lOti. ,., 1202251 1<&254113 1171714 

121131'20 11 SI..02"-41 88.82 8871 ·-""' 18113011 2010249 Ull5711 
1211412011 S4.,02456"" 8811 8874 • !lOti.""' 11807011 1311758 1127432 

All resolution and mass discrimination checks are performed using a 10ugJmL PAH & SHC standard unless otlleJWise noted. 

(1 ) The resolution check is determined using tile Enviroquant ChromEval option in tile Qedil mode. 
(2) Resolution check performed using 10ppm SHCIPAH mixture in SIM mode. 
(3) Resolution check performed using 25ppm SHCIPAH mixture in SIM mode. 

Slick05739MOM_ResChecks.xlsx 

Nap/Fiuo B(ghi)!Fiuo 
Ratio Ratio 

area/area area/area 

0.81 0.86 
0.84 0.81 

0.83 0.79 
o.n 0.87 

liS 088 
100 on 

078 078 

oeo oe.c 
oeo 0.611 
0113 oeo 
015 o•1 
oe.c 074 
0112 0&5 

081 083 
0114 0.1:01 
ON 013 
oe.c 011 

Acceptable Ratloa 

Nap/Flue B(ghi)/Fiuo 

<= 2.0 >= 0.20 
<= 2.0 >= 0.20 
o( J:: 2.0 >= 0.20 

<= 2.0 >= 0.20 

ul.O ,..020 
... 2.0 -o20 

coo2D -o20 

02.0 ,...0.20 
alO ,...020 
.. 20 J>•020 
... 20 ,..020 
<>"2.0 -o20 
ca2.0 -o20 

a2.0 020 
ca2.0 ... 020 
.. z.o >-020 
calO ,.. 0.20 

SERAS-017-DTM-011413_3 0672 

Resotution Check: 
Svslo/SERAS 

Benzo(b )/Beruo( k) 

ftUOf'antheM ...... 

68.70% 

68.43% 

65.80% 

83 55% 

112113 
11 D2 

1140 

~ 

5812 
11£2 
111184 
8813 
11.25 

111148 
1122 
118112 ... ., 

--



Quantitation Report (QT Reviewed) 

Data Path 
Data File 
Acq On 
Operator 

mple 
sc 
s vial 

C:\msdchem\l\DATA\030112\ 
SL02883.D 

l Mar 2012 12:50 
Syslo 
lOppm SHC/PAH 
RTL0035 RES/MASS DISC. 
71 Sample Multiplier: l 

Quant Time: Mar 01 17:20:31 2012 
Quant Method C:\MSDCHEM\l\METHODS\OILSIMS2.M 
Quant Title 12/21/10 Slick2 PAH/SHC ICAL 
QLast Update Fri Feb 24 18:58:52 2012 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
l) d4 1,4 Dichlorobenzene 

14) dB-Naphthalene 
23) dlO Phenanthrene 
41) dl2 Chrysene 
50) dl2 Perylene 
59) d30 Tetradecane 
73) d50 Tetracosane 
86) d74 Hexatriacontane 

System Monitoring Compounds 
33) dlO-Anthracene {s} 
Spiked Amount 20.000 

35) dl4 o-Terphenyl {s} 
Spiked Amount 20.000 

40) sa-Androstane {s} 
Spiked Amount 20.000 

85) d62-Triacontane {s} 
Spiked Amount 20.000 

arget Compounds 
15) Naphthalene 
16) 2 Methylnaphthalene 
21) Acenaphthylene 
22) Acenaphthene 
24) Fluorene 
28) Dibenzothiophene 
32) Phenanthrene 
34) Anthracene 
36) 2-Methylanthracene 
42) Fluoranthene 
43) Pyrene 
46) Benzo(a)anthracene 
47) Chrysene 
51) Benzo(b)fluoranthene 
52) Benzo(k)fluoranthene 
53) Benzo(e)pyrene 
54) Benzo(a)pyrene 
55) Perylene 
56) Indeno(l,2,3 cd)pyrene 
57) Dibenzo(a,h)anthracene 
58) Benzo(g,h,i)perylene 
60) Octane C8 
61) Nonane C9 
62) Decane ClO 
63) Undecane Cll 
64) Dodecane C12 
65) Tridecane C13 
66) Tetradecane Cl4 
67) Pentadecane C1 

71) Octacosane Cl8 

8.144 
10.968 
18.708 
25.141 
28.373 
13.536 
23.783 
34.613 

18.829 

19.732 

21.146 

28.165 

ll.Oll 
12.641 
14.795 
15.239 
16.462 
18.456 
18.760 
18.864 
20.113 
21.658 
22.187 
25.100 
25.200 
27.574 
27.615 
28.140 
28.249 
28.423 
31.073 
31.114 
31.856 

4.455 
6.158 
7.853 
9.483 

11.018 
12.459 
13.820 
15.101 

18.543 

2013 SLICK2 

152 
136 
188 
240 
264 

66 
66 
66 

188 

244 

260 

66 

128 
142 
152 
154 
166 
184 
178 
178 
192 
202 
202 
228 
228 
252 
252 
252 
252 
252 
276 
278 
276 

85 
85 
85 
85 
85 
85 
85 
85 

85 

139683 
447243 
485751 
509820 
488642 
152347 
197232 
174375 

429171 

10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 

8.80 ug/mL 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
Recovery 44.00% 

196735 8.61 ug/mL 0.00 
Recovery 43.05% 

26073 9.19 ug/mL 0.00 
Recovery 45.95% 

170303 12.36 ug/mL 0.00 
Recovery 61.80% 

506856 (I 
329477 
533290 
304613 
371844 
544919 
562682 
538101 
362717 
65595 
667166 
627494 
576088 
590399 
628253 
617202 
592346 
562635 
691907 
56241 
569653 

75739 
54579 
47368 
53419 
66957 
76024 
85097 
92842 

109109 

8.89 
9.03 
9.33 
9.00 
8.94 
8.67 
8.80 
8.98 
9.49 
8.52 
8.63 
9.26 
9.00 
8.86 
9.24 
8.66 
9.52 
8.91 
9.73 

10.07 
9.29 
9.81 
9.82 

10.08 
10.25 
10.18 
10.49 
10.57 

Qvalue 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 

100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 

11.42 ug/mL 100 

0673 Page: l 



Quantitation Report (QT Reviewed) 

Data Path 
Data File 
Acq On 
Operator 

C:\msdchem\1\DATA\030112\ 
SL02883.D 

mple 
sc 

1 Mar 2012 12:50 
Syslo 
10ppm PAH 
RTL0035 RES/MASS DISC. 

s vial 71 Sample Mult lier: 1 

Quant Time: Mar 
Quant Method 
Quant Title 
QLast Update 
Response via 

01 17:20:31 2012 
C: 1 
12/21/10 Slick2 
Fri Feb 24 18:58:52 
Initial Calibration 

\OILSIMS2.M 
SHC ICAL 

2012 

R.T. Qion Response 

72) 18.656 85 110184 
74) Nonadecane C19 19.584 85 112504 
7 5) Eicosane C20 20.573 85 116028 
76) Heneicosane C21 21.519 85 118891 
77) Docosane C22 22.421 85 121301 
78) Tricosane C23 23.289 85 124434 
7 9) Tetracosane C24 24.122 85 128648 
80) Pentacosane C25 24.925 85 127066 
81} Hexacosane C26 25.691 85 128427 
82) Heptacosane C27 26.441 85 128446 
83) Octacosane C28 27.149 85 130350 
84) Nonacosane C29 27.840 85 132460 
87) Triacontane C30 28.540 85 136055 
8 8) Hentriacontane C31 29.331 85 131194 
8 9) Dotriacontane C32 30.240 85 125782 
90} Tritriacontane C33 31.298 85 1.24077 
91.) Tetratriacontane C34 32.547 85 122856 
92) Pentatriacontane C35 34.047 85 1.15097 
93) Hexatriacontane C36 35.821. 85 118607 
94) C37 37.937 85 110304 
95) Octatriacontane C38 40.478 85 108687 
97) Tetracontane C40 47.217 85 98319 

Cone Units Dev(Min} 

11.09 
10.02 
10.32 
10.53 
10.72 
11.13 
11.22 
11.64 
12.05 
12.57 
12.96 
13.67 

8.03 
8.46 
8.94 
9.65 

1.0.17 
10.72 
10.78 
11.75 
1.2.42 
1.4.52 

100 
100 
1.00 

ug/mL 100 
ug/mL 100 

100 
100 
100 

ug/mL 100 
ug/mL 1.00 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 
ug/mL 100 

----- --- ------ ------ -- ----- ----- --------

(#) = qualifier out of range (m} manual integration (+) 

OILSIMS2.M Thu J~ 10 l.S:l6:28 2013 SLICK2 
SERAS-017-D 1 M-011413_3 

signals summed 

0674 Page: 2 



Quantitation Report (QT R d) 

Data 
Dat e 

(f) Acq 
m Operat:or 
:;;tJ Samp 
)> Mis 
(/) 

0 ALS 
-I. 

C: l \DATA\ 03 0 ll.2 \ 
SL02883.D 

l Mar 20l2 
Syslo 

l2:50 

lOppm SHC PAH 
RTL0035 RES/MASS 
7l Sample Mult: 

DISC. 
lier: l 

";"' Quant 
S Quant 
3: Quant: 
cQLa 
::: Re 

Time: Mar 
Method 

Ol l7:20:3l 20l2 
C: l\METHODS\OILSIMS2.M 

~ 
-I. ,w 
w 

OILS 

"" u 

"' c: 

"' tl 
0 

via 

"' u ., 
c 

"' c 
0 z 

l2/2l/l0 Slick2 PAH/SHC ICAL 
Fri Feb 24 l8:58:52 20l2 
Initial Calibration 

u 

..... 0 u N 
u 

" " c: 

i 
c: 
"' "' .~ Cf) 
UJ...:; 

~ ::r: 
;: " c u "' "' 

() 
<I) c 
" i'l c: 

"' ::> 
0 

" c: 
.1!! 
"' 
~ 
1 ., 
"' 

<I) 

[ij 
£ 
c 

N 
N 

"' c 

"' "' 0 
0 
0 

0 

ai 

~ Ms<; 
"'"'c 
~~35 
ffio8 
~~~ 
.g ~ 
f-

Thu Jan lO l5 l6:29 20l3 SLICK2 

TIC: SL02883.D\dat-a-.m-s_. ___ --------·· 

., 
c: 
~ 

I 
"" & 
Q 

"' c: 

~ 
"' :% .c. a, 
0 
N 
c 
"' en 

<0 ..... 0) 

"' N N u u u 
"' ., 

"' "' c c c 

"' " 
c "' "' "' "' <I> 

"' 0 0 8 8 0 0 

"' .1!! "' "' X c: ., 0.1) 0 
::r: :1! 0 z 

;;; 
u ., 

N c: 
"' ~ u .... 

0 ., 
"' 8~ 0 c u <0 ., .1!! 
"' "' ..... E c: c: "'.!!! u "' c: 0 

"' (.) .1!! c: c: ., u 
::r: "' c ., 0 c "' •t:: 8 - 0 

81! .1!! c 0 .1!! ., c 0 ·c 
"' "' 8 c 

" ~ ·c: X 

"' 8 -"' •t:: "' ., .l!!::r: 1ii E f- c:' ., .... X .1!! a.r- "' Q. 

"' ::r: <I) 

::r: 

a:> 
('") 

u 
<I) 
c 
.1!! 
c 
0 
0 

"' •t:: 

~ 
0 
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Data Path 
Data File 
Acq On 
Operator 

ample 

Quantitation Report (Qedit) 

C:\msdchem\1\DATA\030112\ 
SL02883.D 

1 Mar 2012 12:50 
syslo 
10ppm SHC/PAH 
RTL0035 RES/MASS DISC. 
71 Sample Multiplier: 1 

Quant Time: Mar 01 17:20:31 2012 
Quant Method C:\MSDCHEM\1 \OILSIMS2.M 
Quant Title 12/21/10 Slick2 PAH/SHC ICAL 
QLast Update Fri Feb 24 18:58:52 2012 
Response via Initial Calibration 

rbundancel 

i I 
Jon 252.00 (251. 70 to 252.70): SL02883.0\data.ms 

I 

I 

I 

I 

4000001 

3000001 

I 
2000001 

I 

1. : ~ ? ..... ~' ~ . ' .. 
60 70 90 

sooo] 

25 .0 

264.0 276.0 
>I I ' I ' I 

260 270 280 

i 

I 
~~; I 

mlz--> ~~--=~~:__~C'"__--=~~ .~~-'-'-·~-~2.,c_7cc_0_28Q_~ 

(52) Benzo(k)fluoranthene 

27.615min (-0.008) 9.24 ug/mL 

response 628253 

Jon Exp% Act% 

252.00 100 100 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 
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Data Path 
Data File 
Acq On 
Operator 

ample 
isc 

s Vial 

Quantitation Report (Qedit) 

C:\msdchem\1\DATA\030112\ 
SL02883.D 

1 Mar 2012 12:50 
syslo 
10ppm SHC/PAH 
RTL0035 RES/MASS DISC. 
71 Sample Multiplier: 1 

Quant Time: Mar 01 17:20:31 2012 
Quant Method C:\MSDCHEM\1\METHODS\OILSIMS2.M 
Quant Title 12/21/10 Slick2 PAH/SHC ICAL 
QLast Update Fri Feb 24 18:58:52 2012 
Response via Initial Calibration 

Abundance lon 85.00 (84.70 to 85.'70): SL02883.D\data.ms 
I ' I . 
I 

I 
1 

6oooo·j• I 
II 

I I' 

40000j 11 

II 
l1 

200001 /1 

I I\ I 
o~~~ 

8l0 

i 
I " I ' ' ~~~·.~ ' I ' " J,8 ·.~ " I ' i I 

l 
5oooj 

60 65 70 75 80 85 

(70) Pristane 

17.531min (-0.007) 10.81 ug/mL 

response 81850 

I on Exp% Act% 

85.00 100 100 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

2013 SLICK2 
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Quantitation Report (Qedit) 

Data Path 
Data File 
Acq On 
Operator 

C:\msdchem\1\DATA\030112\ 
SL02883.D 

1 Mar 2012 12:50 
Syslo 

ample 10ppm SHC/PAH 
RTL0035 RES/MASS DISC. 
71 Sample Multiplier: 1 

Quant Time: Mar 01 17:20:31 2012 
Quant Method C:\MSDCHEM\1\METHODS\OILSIMS2.M 
Quant Title 12/21/10 Slick2 PAH/SHC ICAL 
QLast Update Fri Feb 24 18:58:52 2012 
Response via Initial Calibration 

fA.bufl5ffi%rr 
I 1 . I 

ion 85.00 (84.70 to 85.70): SL02883.D\data.ms 

80000l 
I 

I 

600001 
I ~ 

40000j
1 

II t~ 
1\ 1\ 

· "~I !VL -·---~ l,me~ .·~1~i~oo-.---~ 

5000 

113.0 

Oi·TT~6r6n.O~,~~'~'"I~' ~',~''''' 'r'l'·~l,,,,1rl2n,~~·?~l~'~n."rn~"'"""rr1_8,~3.,0~~~ 
60 70 80 90 1 00 11 0 120 130 

(71) Octacosane C18 

18.543min (·0.009) 11.42 ug/ml 

response 109109 

ion Exp% Act% 

85.00 100 100 

0.00 0.00 0.00 

0.00 0.00 0.00 

0.00 0.00 0.00 

2013 SLICK2 

.~-~·~~~. 

I 
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Data Path 
Data File 
Acq On 
Operator 

mple 
sc 
s Vial 

Quantitation Report 

C:\msdchem\1\DATA\030112\ 
SL02884.D 

1 Mar 2012 13:51 
Syslo 
10K CG 117 Reference 
RUL0003 
72 Sample Multiplier: 1 

Quant Time: Mar 01 17:21:02 2012 

(QT Reviewed) 

Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Mon Feb 27 17:34:25 2012 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 
5) d30 Tetradecane 
6) d50-Tetracosane 
8) d74 Hexatriacontane 

System Monitoring Compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
3) d14-o Terphenyl {s} 
Spiked Amount 20.000 
4} sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

18.708 
13.536 
23.792 
34.613 

18.829 

19.680 

21.146 

28.190 

188 561636 
66 162366 
66 220377 
66 208229 

188 4726 
Recovery 

244 840 
Recovery 

260 515 
Recovery 

66 397 
Recovery 

10.00 ug/mL 0.00 
10.00 ug/mL 0.00 
10.00 ug/mL 0.00 
10.00 ug/mL 0.02 

0.08 ug/mL 0.00 
0.40% 

0.03 ug/mL -0.05 
0.15% 

0.16 ug/mL 0.00 
0.80% 

0.91 ug/mL 0.03 
4.55% 

Qvalue 
-----------

#) = qualifier out of range (m) manual integration ( +) signals summed 

DROTPH051611.M Thu Jan 10 15:26:54 2013 SLICK2 
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Data. 
Dat 
Acq 
Opera 
Samp 
Mis 
ALS 

Quant. 
Quant. 

DROTPHO 

a 

Quantitation Report 

C:\msdchem\1\DATA\030112\ 
SL02884.D 

1 Mar 2012 13:51 
Syslo 
10K CG- 17 Reference 
RUL0003 
72 Sample Multiplier: 1 

T:ime: Mar 
thod 
tle 

01 17:21:02 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 
Mon Feb 27 17:34:25 2012 

v:ia Initial Calibrat:ion 

11.M Thu Jan 1 15:26:54 2013 SLICK2 Page: 2 



FireF117.MAC 
File : FIREF117.MAC 
J. Syslo MACRO for reference fingerprint using CG117: 11/22/09 
Hopanes are normalized for easy viewing! 

! Draws chromatogram in window 2 and window 1 . . you have to print "TIC & 
Spectrum" 
! I have a lot of old CG-117's like that - better reference" JS 

NAME FIREF117 
format separated,,,O 
EIC 4:55,85 
exchange rO,x 
EIC 26:44,191 
exchange rO,y 
draw 2,y 
draw 1,x 
REMOVE FIREF117 
clear 
return 

SERAS-017-DTM-011413_3 0682 
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File 
Operator 
Acquired 

:C:\msdchem\l\DATA\030ll2\SL02884.D 
Syslo 
~Mar 20~2 ~3:5~ us i ng AcqMetho d OILSIMS2.M 

I nstrument Slick2 
Sample Name: ~OK CG-11 7 Referenc e 
M· q c Info RUL000 3 

Number: 

rbundance 
110000 

I 100000 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

72 

lon 85.00 (84.70 to 85.70) : SL02884.D\data.ms 

CG-117 Ref. Oil & Bracket: Beginning of Sequence 

0~~~~~~~~~,~~~~~~~~~~-~:=~~~~~~ 
50.00 ime- > 5.00 10.00 15.00 20.00 25.00 30.00 35.00 45.00 

bundance lon 191.00 (190.70 to 191 .70): SL02884.D\data.ms 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

8000 

6000 

L. 0 ~,...,-,..,.,..,..., . ~r-r-o~.,-.,-,-, T~-r-r·~'I'_,...,.._,.T..,, . .,.,-,..-n-r~,..,..,..,.--r~r-r~-.,-~.., I 
ll!!:!!e--> 26.00 27.00 2~.00 __ 29.00 30.00 31.00 _}_?.,QQ_ ~-~:9.9. - ~,_QO 35.00 36.00 37.00 38.00 39.00 40.00 41 .00 42.00 __ 43.00 __j 
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TPH Daily Calibration Check Results 
#2 Diesel TPH Calibration Range - Using draft SERAS GC/MS Method 1841 

Calibration I CAL GC/MS TPH d30-IS d50-IS d74-IS Cal Check Calibration 
Check Date Date Project Wa# Datafile Response Area Area Area RF Average RF % Diff. 

05/17/11 05/16/11 WSoiiMDL 0-011 SL01889 7932426 132429 130508 51192 0.75756 0 72959 3.83 
06/09/11 05/16/11 CUC-Power Plant 0-135 SL01942 7860351 128757 120362 11883 090348 0.72959 23.83 
06/09/11 05/16/11 CUC-Power Plant 0-135 SL01945 6544592 104943 128978 88104 0,60970 0 72959 16.43 
07/08/11 05/16/11 CUC-Power Plant 0-135 SL01970 6848120 109628 127366 77204 065387 0.72959 10,38 
07/11/11 05/16/11 CUC-Power Plant 0-135 SL01974 7184921 121573 136941 70557 0.65502 0.72959 10.22 
07/12/11 05/16/11 CUC-Power Plant 0-135 SL01989 7699927 130026 148583 96240 0 61624 0.72959 15.54 
07/27/11 05/16/11 CUC-Power Plant 0-135 SL02012 5526770 90684 107174 65457 0.62968 0.72959 13.69 
08/01/11 05/16/11 CUC-Power Plant 0-135 SL02036 7282274 117359 139028 90753 062934 0.72959 13,74 
08/08/11 05/16111 Move-Maintenance 0-011 SL02067 20772937 342644 403655 197034 0.66062 0,72959 9.45 
08/08/11 05/16/11 Move-Maintenance 0-011 SL02069 9013310 151400 176386 86475 0.65273 0.72959 10.54 
08/10/11 05/16/11 Move-Maintenance 0-011 SL02071 8539256 140844 161739 77290 0.67438 0.72959 7,57 
08/11/11 05/16/11 TPHSoiiMDL 0-011 SL02079 8559600 142237 165518 79165 0.66367 0.72959 9.03 
08/12/11 05/16/11 TPH Water! MDL 0-011 SL02093 8541528 140220 170089 76028 0.66327 0 72959 9,09 
08/23/11 05/16/11 CUC-Power Plant 0-135 SL02133 8279388 130044 151992 63182 0.71949 0.72959 1.38 
08124/11 05/16/11 CUC-Power Plant 0-135 SL02166 6757179 110307 122438 62687 0.68617 0.72959 5.95 
09/21/11 05/16/11 CUC-Power Plant 0-135 SL02202 11190934 169011 205927 119691 067875 0:72959 6.97 
09/22/11 05/16111 CUC-Power Plant 0-135 SL02213 8986654 146134 179078 114918 0.61255 0.72959 16 04 
02/02/12 05/16/11 Enbridge Oil 0-017 SL02671 10771363 175782 209958 153567 0.59918 0.72959 17.87 
02/15/12 05/16/11 Enbridge Oil 0-017 SL02827 11689228 179024 220786 162003 0.62419 0.72959 14.45 
02/24/12 05/16/11 Enbridge Oil 0-017 SL02857 11425492 166909 205857 151555 0.65373 0.72959 1040 
02/27/12 05/16/11 Enbridge Oil 0-017 SL02872 10457816 165200 202882 161132 0.59283 0.72959 18.74 
03/01/12 05/16/11 Enbridge Oil 0-017 SL02885 7041868 109515 150757 134865 0.54694 0.72959 25 03 

DRO_ICAL051611.xlsx 
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Evaluate Continuing Calibration Report 

Data Path 
Data File 
Acq On 

C:\msdchem\1\DATA\030112\ 
SL02885.D 

1 Mar 2012 14:56 
Syslo 
1000ppm TPH CCV 
RVB0003 for Surr. 
1 Sample Multiplier: 1 

Quant Time: Mar 01 17:22:25 2012 
Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Mon Feb 27 17:34:25 2012 
Response via Initial Calibration 

Min. RRF 0.010 Min. Rel. Area 
Max. RRF Dev 30% Max. Rel. Area 

50% 
200% 

Max. R.T. Dev O.SOmin 

Compound AvgRF CCRF %Dev Area% Dev(min) 
---- ---- -- -------- ----- -------------------- -----------

1 I d10-Phenanthrene 1.000 1.000 0.0 75 0.00 
2 s d10-Anthracene { s} 1.063 1.089 -2.4 75 0.00 
3 s d14-o-Terphenyl {s} 0.467 0.514 -10.1 77 0.00 
4 s Sa-Androstane {s} 0.057 0.069 -21.1 83 0.00 

5 I d30-Tetradecane 1.000 1.000 0.0 70 0.00 

6 I d50-Tetracosane 1.000 1.000 0.0 83 0.00 
7 s d62-Triacontane {s} 0.695 1.097 ~ 109 0.00 

8 I d74-Hexatriacontane 1.000 1.000 0.0 170 0.00 
----------------- ------------ -------------------- -------------------
(#) = Out of Range SPCC's out = 0 CCC'S out = 0 

DROTPH051611.M Thu Jan 10 15:31:31 2013 SLICK2 
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Data Path 
Data File 
Acq On 
Operator 

mple 
sc 
s Vial 

Quantitation Report 

C:\msdchem\1\DATA\030112\ 
SL02885.D 

1 Mar 2012 14:56 
syslo 
1000ppm TPH CCV 
RVB0003 for Surr. 
1 Sample Multiplier: 1 

Quant Time: Mar 01 17:22:25 2012 

(QT Reviewed) 

Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Mon Feb 27 17:34:25 2012 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10 Phenanthrene 18.704 188 358723 10.00 ug/mL 0.00 
5) d30 Tetradecane 13.532 66 109515 10.00 ug/mL 0.00 
6) d50 Tetracosane 23.784 66 150757 10.00 ugjmL 0.00 
8) d74-Hexatriacontane 34.605 66 134865 10.00 ug/mL 0.00 

System Monitoring Compounds 
2) d10 Anthracene {s} 18.822 188 390516 10.24 ug/mL 0.00 
Spiked Amount 20.000 Recovery 51.20% 
3) d14-o Terphenyl {s} 19.733 244 184507 11.01 ug/mL 0.00 
Spiked Amount 20.000 Recovery 55.05% 
4) Sa-Androstane {s} 21.141 260 24901 12.21 ug/mL 0.00 
Spiked Amount 20.000 Recovery 61.05% 
7) d62-Triacontane {s} 28.157 66 165308 12.74 ug/mL 0.00 
Spiked Amount 20.000 Recovery 63.70% 

Target Compounds Qvalue 

#) qualifier out of range (m) manual integration (+) signals summed 

DROTPHO~AS-dl7~-'CFtf41~~315: 31:06 2013 SLICK2 0687 Page: 1 



Quantitation Report (QT Re 

Data C: 1\DATA\030112\ 
Data e SL02885.D 

14:56 (/) Acq 
m Operator 

1 Mar 2012 
Syslo 

~ S':'mp 
(/) MJ..S 
6ALS 
...:. 

7' Quant: 
~Quant 
S: Quant 
6 QLas 
:;! Re 
~ 

1000ppm TPH CCV 
RVB0003 for Burr. 
1 Sample Multiplier: 1 

Time: Mar 
thod 
tle 

via 

01 17: 2:25 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Burr. 05/16/11 
Mon Feb 27 17:34:25 2012 
Initial Calibration 

~ ~-----,----- -----~--~-~ -~------~- --

lw 

.,; 
c 

"' " "' "' ~ 
;:; 
f-
6 
'"" "' 

DROTPH 1.M Thu Jan 0 15:31:06 2013 SLICK2 
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-c 
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File :C:\msdchem\1\DATA\030112 \ SL02885.D 
Operator Syslo 
Acquired 1 Mar 2012 14:56 using AcqMethod DROTPHX5 1 61l.M 
Instrument Slick2 
Sample Name: 1000ppm TPH CCV 
Mise Info RVB0003 for Surr. 
Vial Number: 1 

bundance lon 85.00 (84.70 to 85.70): SL02885.0\data.ms (+) 

95000 

90000 

85000 

80000 

75000 

70000 

65000 

60000 

55000 

50000 

45000 

40000 

35000 

30000 

25000 

20000 

15000 

30.00 32.00 34.00 36.00 
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File :C:\msdchem\l\DATA\030l12\SL02885.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

l Mar 2012 14:56 
Slick2 

using AcqMethod DROTPHX51611.M 

1000ppm TPH CCV 
c Info RVB0003 for Surr. 

Number: 1 

~bundance1 
I ' 
i I 
! 90000i 

r I 
80000) 

700001 

600001 
l 

lon 85.00 (84.70 to 85.70); SL02885.D\data.ms (+) 
15p98 

·rrrr~~~~~~~~~~~~~~rrn~~~·>4~.,~~~~"~~~~-.,~~~~~ 

32.00 34.00 
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Area Percent Report 

Data Path 
Data File 
Acq On 
Operator 

le 

C:\msdchem\1\DATA\030112\ 
SL02885.D 

1 Mar 2012 14:56 
Syslo 
1000ppm TPH CCV 
RVB0003 for Surr. 
1 Sample Multiplier: 1 

Integration Parameters: Oilint.P 
RTE 

Smoothing : ON Filtering: 5 
Sampling 1 Min Area: 0.5 % of largest Peak 
Start Thrs: 0.05 
Stop Thrs : 0.05 

Max Peaks: 5 
Peak Location: TOP 

If leading or trailing edge < 50 prefer < Tangent else baseline drop > 
Peak separation: 3 

Method 
Title 

C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 

Signal : EIC Ion 85.00 (84.70 to 85.70): SL02885.D\data.ms 

peak 
# 

R.T. first max last 
min scan scan scan 

PK 
TY 

peak 
height 

corr. 
area 

corr. 
% max. 

% of 
total 

1 15.098 606 1504 2776 rM 9 96504 7041868 100.00% 100.000% 

Sum of corrected areas: 7041868 

051611.M Thu Jan 10 15:39:59 2013 SLICK2 
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Data Path 
Data File 
Acq on 
Operator 

mple 
sc 
s vial 

Quantitation Report 

C:\msdchem\1\DATA\030112\ 
SL02886.D 

1 Mar 2012 
Syslo 
BLK030112 

15:41 

waste Dilution Blank 3/1/2012 
2 Sample Multiplier: 1 

Quant Time: Mar 01 17:24:36 2012 

(QT Reviewed) 

Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Thu Mar 01 17:23:08 2012 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10 Phenanthrene 18.704 188 244273 10.00 ug/mL 0.00 
5) d30-Tetradecane 13.532 66 73201 10.00 ug/mL 0.00 
6) d50-Tetracosane 23.784 66 95670 10.00 ug/mL 0.00 
8) d74 Hexatriacontane 34.596 66 87506 10.00 ug/mL 0.00 

System Monitoring Compounds 
2) d10 Anthracene {s} 18.821 188 462345 17.80 ug/mL 0.00 
Spiked Amount 20.000 Recovery 89.00% 
3) d14 0 Terphenyl {s} 19.733 244 219441 19.22 ug/mL 0.00 
Spiked Amount 20.000 Recovery 96.10% 
4) Sa-Androstane {s} 21.140 260 29588 21.30 ug/mL 0.00 
Spiked Amount 20.000 Recovery 106.50% 
7) d62 Triacontane {s} 28.157 66 193321 22.74 ug/mL 0.00 
Spiked Amount 20.000 Recovery 113.70% 

Target Compounds Qvalue 
----- ------ -----

#) = qualifier out of range (m} = manual integration (+} signals summed 

DROTPH~M-6!lf7-'filTM-Bffl13_::3 15:42:47 2013 SLICK2 0693 Page: 1 



Dat 
Data 

en Acq 

m Opera 
:::a Samp 
)> Mis en 

I ALS 0 
...II. 

~ Quant: I 

0 Quant -t 
3: 
I 

0 
...II. Re ...II. 

~ 
...II. 

,w 
w 

DROTPHO 

e 

Quantitation Report 

C: 1\DATA\030112\ 
SL02886.D 

1 Mar 2012 
Syslo 
BLK030112 

15:41 

waste Dilution Blank 3/1/2012 
2 Sample Mult lier: 1 

01 17:24:36 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH CAL + Surr. 05/16/11 
Thu Mar 01 17:23:08 2012 
Init al Calibration 

"' c 
~ 
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f-
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ed) 

"' c 

"' " g "' 0 

" i "' c 
f-

~ ~ 
"0 8 

"' "C: ., 
>< 

"' I ... 
" "0 

Page: 2 



ENOfingFINAL.mac 
File : ENOfingFinal.MAC 
J. Syslo MACRO for printing select fingerprints for Enbridge Oil, 01/09/2012 

name ENOfingFinal 

TIC 
draw 2,x 

macro "TICTPH.mac",go 
remove TICTPH 
macro "TPH8583Stacked.mac",go 
remove TPH8583Stacked 

macro "TPHSERAS.mac",go 
remove TPHSERAS 

macro "ENOTPHSEPN.mac",go 
remove ENOTHPSEPN 

macro "HOPSTER.mac",go 
remove HOPSTER 

macro "ParentPAH.mac",go 
remove PARENTPAH 

macro "PAH1803N.mac",go 
remove pah1803n 

macro "McDet.mac",go 
remove McDet 

remove ENOfingFinal 
clear 
return 

SERAS-017-DTM-011413_3 Page 1 
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TICTPH.MAC 

! File : TICTPH.MAC 
! J. Syslo MACRO for presenting TIC vs. TPH as 85 & 83 
! Normalized 
NAME TICTPH 
format separated, ,,1 
EIC 4.5:55,85 
EIC 4.5:55,83 
r5=X+Y 
TIC 3:55 
exchange r5,x 
exchange r5,y 
merge 
draw 2,x 
macro "printwin2",go 
remove printwin2 
tic 4.5:55 
exchange x,rO 
clear 
draw 2,r0 
remove ticTPH 
return 

SERAS-017-DTM-011413_3 
Page 1 
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File :C:\msdchem\1\DATA\030112\SL02886.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 15:41 using AcqMethod DROTPHX51611.M 

Mise Info 
Vial Number: 

3000001 

l 
250000j 

I 

200ooo' 

I 
150000i 

I 

1000001 
I 
I 

5ooool 

Slick2 
BLK030112 
Waste Dilution Blank 3/1/2012 
2 

~ime--> :,_,_.-_.-oo,......,'6'. o"'o.,......,..8 .,JI~ ',_o ,..,-1,....0'.' or--o A-,12''.,oo_,_,1.l\-n

1
,'. o..,..o.,...-4--!1.,6'.' o'or--r18,~400J1'jll,.2-,10L,1 o~o..,...l\-2 .. 2': o.-0,..,-24A:'"""oo-,Jl2""'6"T~ o""'o'TT2=r=8::;:, o:;::o::;=;::3;=o;::. o;::o;::;::32::;,::;oo::;::;:3:::;::T:::;::. o-::o-';::;:::3;=6;::o;::;o :::;,....-:::;:: ' 

~bundance lon 85.00 (84.70 to 85.70): SL02886.D\data.ms (+) . l

1

' 

' 55ool I 
I 

50001 1 

i I 
4500 I 

4000 

I 
35001 

l 
I 

30001 

I 
25001 

I 
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TPH8583stacked.MAC 

! File : TPH8583stacked.MAC 
! J. Syslo MACRO for presenting 85 over the 83 fingerprint- Not Normalized. 
Can determine 
! early bildegradation by loss of ion 85 saturated hydrocarbons. Simple 
degradation will 
! quickly earase the SHC's, yet leav the ion 83 fingerprint unchanged. JS 

! Not Normalized 
NAME TPH8583stacked 
format separated,,,O 
EIC 4.5:55,85 
EIC 4.5:55,83 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
exchange x,rO 
clear 
draw 2,r0 
remove TPH8583stacked 
return 

SERAS-017-DTM-011413_3 Page 1 
0700 



File :C:\msdchem\l\DATA\030ll2\SL02886.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

~bundance 

i 
5oool 

I 
I 

45001 
I 

l 
4000j 

3500] 

30001 
I 
I 

2500 

2000j 
I 

15001 

10001 
I 

Syslo 
l Mar 20l2 
Slick2 

BLK030ll2 

l5:4l using AcqMethod DROTPHX5l6ll.M 

Waste Dilution Blank 3/l/20l2 
2 

ion 85.00 (84.70 to 85.70): SL02886.0\data.ms 

5ool ~~~~~~~--~~~-----

ow~~~~.~~"~''· ~~·I ime--> 
bundance 

50001 
i 

45001 

I 
40001 

I 

35001 

I 
30ooj 

6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 I 
ion 83.00 (82.70 to 83.70): SL02886.0\data.ms "i 

I 

SERAS-017-DTM-011413_3 0701 



TPHSERAS.mac 
File : TPHSERAS.mac 
J. Syslo MACRO for sum of GRO (105) & ORO (85+83+113+123+183) TPH 
For total GRO & ORO +UCM TPH quanted as total fingerprint 

*** New way to do TPH with 6 ions not just 83 + 85**** 
*** Developed October 2009 for ORO in water PT sample by J. Syslo**** 

Plots NOT normalized 
integratable in window 2 

! This will automatically print the fingerprint, then after macro runs, show TPH 
over TIC onscreen 

NAME TPHSERAS 
format separated,,,O 
EIC 4:55,105 
EIC 4:55,123 
r6=X+Y 
eic 4:55,113 
eic 4:55,183 
r7=X+Y 
eic 4:55,85 
eic 4:55,83 
r8=X+Y 
r4=r6+r7+r8 
exchange r4,r0 
DRAW 2, rO 
macro "printwin2.mac",go 
!emove printwin2 
TIC 4:55 
draw 1,x 
remove TPHSERAS 
clear 
return 

SERAS-017-DTM-011413_3 0702 
Page 1 



File :C:\msdchem\1\DATA\030112\SL02886.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 
slick2 

15:41 using AcqMethod DROTPHX51611.M 

Mise Info 
Vial Number: 

i 
I 

160ooj 

i 
150001 

i 
I 

14000i 

13000 

12000 

I 
11000j 

10000 

9000 

8000 

60001 

50001 

BLK030112 
Waste Dilution Blank 3/1/2012 
2 

SERAS-017-DTM-011413_3 0703 



ENOTPHsepn.mac 

! File : ENOTPHsepn.mac 
! J. Syslo MACRO for presenting TPH as separate 85 + 113 + 83 + 123 + 183 + 193 
signals 

! normalized and stacked for Enbridge Oil left ion 105 out (formaldehyde 
peaks) 

NAME enoTPHsepn 
format separated,, ,1 
EIC 4.5:55,85 
eic 4.5:55,113 
merge 
EIC 4.5:55,83 
merge 
EIC 4.5:55,123 
merge 
EIC 4.5:55,183 
merge 
EIC 4.5:55,193 
merge 
! EIC 4.5:55,105 
! merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
remove ENOTPHsepn 
clear 
return 

SERAS-017-DTM-011413_3 0704 
Page 1 



File :C:\msdchem\l\DATA\030112\SL02886.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 
Slick2 

15:41 using AcqMethod DROTPHX516ll.M 

Mise Info 
Vial Number: 

Y\bundance 
I I 
: l 

BLK030ll2 
waste Dilution Blank 3/1/2012 
2 

ion 85.00 (84.70 to 85.70): SL02886.D\data.ms 
,,, ______ -,-~~-----, 

' 

i 
I 

1oooj 

I 
5ooi J/'v._) ... -k ..... .,)-~: 

i ~~~'·l~0~~~L~~~~~~~~~~~~l~l~~~~~~ l I 
~ime--> 6,00 8,00 1000' 12.00 14

1
oo' 16.00 18

1
00

1 

2'o'()(;22:o'o 2~'~ 28.00 30.00 3·;r;·-,37o'Q-36~.-I 
fbundance ion 113.00 (112.70 to 1T3,70): SL02886.D\data.ms ____ , 
I 10000: 
' I 

I I 
I 5000! 

I ~~~~~~~~~rh~~~, ~~~~,~~,~,~~,~~~~~~~FA~~n-~rn~:~l 
~rr7"im"'e,__--.:-->-~_..60C'.o""'oc__-"8_...o""o_1~0~.o"-'o'----1""20C'.o""'o'----1,_,4=.oo 16.00 18.00 20.00 22.00 24.00 26.00 28.00 
>l\bundance lon 83,00 (82.70 to 83.70): SL02886.D\data.ms 

1 40001 1 

I 2000 ' ' ' ; L_~ __ ._)L-,-,-.. - _,-,-,.-~-.--... -:.~~--.--~-,~--,II 
IT'ime--> 6.00 8.00 10,00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 . 
~undance- - ion 123.00 (122.70to 123.70): SL02886.D\data.ms i 

I 40001 I 

: 20001 I 
I I ! 
. ~I 
~ime--> '-r-r6r,or-or-r'8'".o'o.,-,1~0,.0-:-0-rr1"'2'.o~o-r-r1-,-4'.o~o-r+1~6'.o~o-r-r'18'.o'o-+-r2-r0t..'oo-,-r~,22'.-oo-,-,-24..., . ...,oo"'T"1c=2""6.r;:::00'2a'oo' .3o~;2Too"~'o03Mo'-l 
~bundance lon 183.00-(182.70 to 183.70): SL02886.Didata.ms ----~-~--~-! 
I 

SERAS-017-DTM-011413_3 0705 



HopSter.MAC 
File : HopSter.MAC 
J. Syslo MACRO for hopane fingerprint from November 2007 program: 

! for displaying both Hopane and Steranes on one page: normalized chromatogram 
! using it on Slick2 now 8/18/09 J. Syslo 

NAME HOPSTER 
format separated,,,1 
EIC 25:40,191 
EIC 25:40,217 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
tic 4:50 
exchange x,rO 
draw 2,r0 
remove hopster 
clear 
return 

SERAS-017-DTM-011413_3 0706 
Page 1 



File :C:\msdchem\1\DATA\030112\SL02886.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 15:41 using AcqMethod DROTPHX51611.M 

Mise Info 
Vial Number: 

1100J 

! 
/ 

1000j 

I 
9ooJ 

' 

120j 
I 

110] 

10J 

I 
901 

l 
l 

I 
sol 

l 
I 

70J 
! 

Slick2 
BLK030112 
Waste Dilution Blank 3/1/2012 
2 

SERAS-017-DTM-011413_3 0707 



ParentPAH.MAC 
File : ParentPAH.mac 
J. Syslo MACRO to show just the parent PAH's- 10 ions, 01/12/2012 
non-normalized data - all chromatograms added & automatically prints. 

NAME ParentPAH 
format separated,,,O 
EIC 10:35,128 
EXCHANGE X,R5 
EIC 10:35,152 
pap=x+r5 
EIC 10:35,154 
pap=x+pap 
EIC 10:35,166 
pap=x+pap 
EIC 10:35,178 
pap=x+pap 
EIC 10:35,202 
pap=x+pap 
EIC 10:35,228 
pap=x+pap 
EIC 10:35,252 
pap=X+pap 
EIC 10:35,276 
pap=x+pap 
EIC 10:35,278 
pap=x+pap 
x=pap 
exchange x,rO 
DRAW 2, rO 

macro "printwin2",go 
remove printwin2 

remove parentpah 
clear 
return 

SERAS-017-DTM-011413_3 0708 
Page 1 



File :C:\msdchem\l 
Syslo 

030ll2\SL02886.D 
Operator 
Acquired 
Instrument 
Sample Name: 

1 Mar 2012 
Slick2 

BLK030ll2 

15:41 us AcqMethod DROTPHX516ll.M 

Mise Info 
Vial Number: 

Abundance 

19001 

18ooi 

170J 
I 

1600j 
I 
I 

1500 

1400 
I 

1300j 

! 
1200 

11001 

10001 

9001 

8001 

7001 

waste Dilution Blank 3/l/2012 
2 

lon 128.00 (127.70 to 128.70): SL02886 0\data.ms (+) 

SERAS-017-DTM-011413_3 0709 



PAH1803N.mac 
File : PAH1803N.MAC 
J. Syslo MACRO for illustrating all PAH homologues: 4/10/08 
Separate fingerprints are not Normalized 
Combined fingerprints are not normalized. 

NAME PAH1803N 
format separated,,,O 
! methyl-naphthalenes 

macro "MNSCO.mac",go 
macro "MNS.mac",go 

methyl-fluoranthenes 
macro "Flco.mac",go 
macro "FL.mac",go 

methyl-dibenzothiophenes (Sulful fingerprint) 
macro "S5216co.mac",go 
macro "ss216.mac",go 

!methyl-phenanthrenes 
macro "PAco.mac",go 
macro "PA.mac",go 

methyl-fluoranthene/pyrenes 
macro "FPco.mac",go 
macro "FP.mac",go 

methyl-chrysenes 
macro "MCco.mac",go 
macro "mc.mac",go 

REMOVE PAH1803N 
TIC 3:55 
exchange x,rO 
draw 2,r0 
remove pah1803N 
clear 
return 

SERAS-017-DTM-011413_3 
Page 1 

0710 



:C:\msdchem\l\DATA\030ll2\SL02886.D 
Syslo 

File 
Operator 
Acquired 
Instrument 
Sample Name: 

l Mar 20l2 l5:4l using AcqMethod DROTPHX5l6ll.M 

Mise Info 
Vial Number: 

~bundance 
I 44oo1 
, I 

I 
42001 

i 
40001 

l 
I 

38001 

36ooj 

34001 

i 
3200: 
3000j 

2800 

2600j 

2400 

2200 

2000 

I 
18001 

16001 

14001 
l 

12001 

I 
10001 

I 

sooi 
I 
I 

600] 

Slick2 
BLK030ll2 
Waste Dilution Blank 3/l/20l2 
2 

Jon 184.00 (183.7~ to 184.70): SL02886.D\data.ms (+) 

SERAS-017-DTM-011413_3 0711 
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File :C:\msdchem\1\DATA\030112\SL02886.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

~bundance 
4000! 

I 
30001 

I 
20001 

I 

I I 

Syslo 
1 Mar 2012 
Slick2 

BLK030112 

15:41 using AcqMethod DROTPHX51611.M 

Waste Dilution Blank 3/1/2012 
2 

lon 142.00 (141.70 to 142.70): SL02886.0\data.ms 

I 100:L~ ··~~ 
T="T=i==r=i=r=r"T=i=T'=i=T=T=r'';=:;=r==;===r==r==, =;==;==;==;=""I ~.,...........,....,~ .,..,...... ~-- i 

, ' , 1 I 1 

rnme--> 13.00 13.50 

r
bundance 

40001 

' 1 

I 3oooj 

I 

2000 

I 

I ": 
~~d=nce ruu 40001 

30001 

I 
2oooj 

f 

10ooj 

13.00 13.50 

14.50 15.00 15.50 16.00 16.50 17.00 17.50 18.00 I 

lon 156.00 (155.70 to 156.70): SL02886.D\data.ms ., 

! i 

I I 

II Iii 

'I I 

j, ~ I\ 

~;- 15.oo ~o 16.oo 15:50 17.00 17.50 18.oo ~ 

14.00 

14.00 
lon 170.00 (169.70 to 170.70): SL02886.0\data.ms 

I 
I 

Oli ~-·~~-~ . : ~r~,-:::::-~~-=::::::~,r~=-~,:::-~ T ~"T~~--r-y--~,~~~ I i T r ,--,_r~~ f' r 'r -',...- T~ T,_ --r;:::_~;:::::;-'1-',_, 

~~~d=nce ____ J 3
.0£L. .. _J 3

.
50 ···~1j,.QO_~_JI~·;~84ocn~~~~-70 to11~!~o): s~32%~6.D\dk~~s .. JlQO ..... ..J7

.
5<L .. _.1 ~"QQ ........ j 

1 4oooi 

! 

3oooj 
I 

20001 

SERAS-017-DTM-011413_3 0712 



File :C:\msdchem\1\DATA\030ll2\SL02886.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

s5ool 

I 
soooj 

I 
I 

75001 

70001 

6500 

60oo1 

I 
550011 

5000, 

.,aal 
I 

40001 

I 

35001 

3000; 
I 

Syslo 
l Mar 2012 
Slick2 

BLK030112 

15:41 us 

Waste Dilution Blank 3/1/2012 
2 

SERAS-017-DTM-011413_3 

AcqMethod DROTPHX516ll.M 

0713 



File :C:\msdchem\l\DATA\030ll2\SL02886.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

l Mar 20l2 
Slick2 

l5:4l us AcqMethod DROTPHX5l6ll.M 

Mise Info 
Vial Number: 

50001 

I 
40001 

3000! 
I 

BLK030ll2 
Waste Dilution Blank 3/l/20l2 
2 

' 20001 1\ 

I
I i I II 
: 1 0001 II I \ i\ 
I I I i I\ 
· Oi=j =r=r=i="'f="'F=i==i=~'T'T==r'1 =r=r=r=r=r=~U:::,.\___::::r===r=r==r=~=r=71 =r='r-.-.--~-~--,~=r=cr, =r=r=r==p=i='r 
~ime--> 17.00 18.00 18.50 19.00 19.50 20.00 20.50 21.00 
rbundance: lon 194.00 (193.70 to 194.70): SL02886.0\data.ms 

I 5000
1 

I I 

. 40001 

I 

3000 

20001 
I 

i 

10001 
I 

SERAS-017-DTM-011413_3 0714 
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File :C:\msdchem\l\DATA\030ll2\SL02886.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

l Mar 20l2 
Slick2 

BLK030ll2 

l5:4l using AcqMethod DROTPHX5l6ll.M 

Mise Info 
Vial Number: 

Abundance 
, I 

90oooj 

85ooo1 

800001 

75000j 

700001 

65000 

I 
i 
I 

I 

Waste Dilution Blank 3/l/20l2 
2 

lon 198,00 (197.70 to 198.70): SL02886.D\data.ms (+) 

SERAS-017-DTM-011413_3 0715 



File :C:\msdchem\1\DATA\030112\SL02886.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 
Slick2 

BLK030112 

15:41 us AcqMethod DROTPHX51611.M 

Mise Info 
Vial Number: 

I 

I 
I 

5oooj 
i 
I 

4000! 

j 

3oooj 

20001 

I 
10001 

Waste Dilution Blank 3/1/2012 
2 

II 
.I 
II 
If 

'I I, 
II 
!I 

I' 
I 
I I 
I I 

I 
I 
ifime--> 

Ot.=r=r~~7=T=~r=r=r, =r=r~~~=T=T-.=T=r=r=~~~===T=r=T=r=r=r=r~~~~,=T=r=r=r=r~~~~ 
19.50 20.00 20.50 21.00 21.50 22.00 22.50 23.00 

rundancel 

I , 

50001 

4000i 
I 
I 

3oool 

2000j 

I 

10001 
I 

I o~-.~~~~~ 
fTime--> 
fA.bundance 
I I 
I I 

5000j 
I 

SERAS-017-DTM-011413_3 

lon 212.00 (211.70 to 212.70): SL02886.D\data.ms 

20.50 21.00 21.50 22.00 
lon 226.00 (225.70 to 226.70): SL02886.D\data.ms 

'T'=T2=2r.5=0r=r=~;=;~,o~o~.--.==·~~·~. ~j 
i 
I 

0716 



File :C:\msdchem\1\DATA\030112\SL02886.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 
Slick2 

BLK030112 

15:41 using AcqMethod DROTPHX51611.M 

Mise Info 
Vial Number: 

1050j ~ i 'i i 

li ! 
10001 'I 

I Iii I 
950j 'I 

I 
li gooj ,I 

li 850 II 
i 

800 II 
'i 

I i! I 

7501 
,, 
'I 

700 I 
I 

650 

600 

550 

j 

5001 

4501 

I 
I 

4001 

350 

Waste Dilution Blank 3/1/2012 
2 

SERAS-017-DTM-011413_3 0717 



File :C:\msdchem\1\DATA\030112\SL02886.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

I 
5oo1 

l 
! 
I 

4001 

3ooi 

2001 
I 

Syslo 
1 Mar 2012 
Slick2 

BLK030112 

15:41 using AcqMethod DROTPHX5l6l1.M 

Waste Dilution Blank 3/1/2012 
2 

• 1001 I 

i J~~ ~~~~~~--~-~, ~~~--r 

[ime--> 19.50 20.00 20.50 21.00 21.50 22.00 22.50 
il\bundance lon 206.00 (205.70 to 206.70): SL02886.D\data.ms 
I i 

i 
5001 

400i 

I 
300j 

I 
200l I 

100u 

1

, 

I ~~-~~~.~~~~-~~~ 

0~~~~~~~~~~~~-.~~-T-o-r-r~.-~.-~~~ -,-,-.-,-r-~·~·~-,-,~~~·~1 
rnme--> 19.50 20.00 20.50 21.00 21.50 22.00 22.50 23.00 23.50 _ _I 
rbundance lon 220.00 (219.70 to 220.70): SL0288S.D\data.ms 1 

SERAS-017-DTM-011413_3 0718 



File :C:\msdchem\1\DATA\030112\SL02886.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 
Slick2 

15:41 using AcqMethod DROTPHX51611.M 

Mise Info 
Vial Number: 

I 

6ooJ 

I 
I 

550j 

I 

500 

I 

4501 
I 
l 
I 

400j 
j 

350 

! 

3001 
l 

250j 

I 
! 
I 

2001 

BLK030112 
Waste Dilution Blank 3/1/2012 
2 

SERAS-017-DTM-011413_3 0719 



File :C:\msdchem\1\DATA\030112\SL02886.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

I 

6501 
I 

6001 

55ol 

5ooJ 
I 

450] 

400 

3501 
I 

300j 

250] 

2ooJ 
I 

Syslo 
1 Mar 2012 
Slick2 

BLK030112 

15:41 us 

Waste Dilution Blank 3/1/2012 
2 

AcqMethod DROTPHX51611.M 

150j I 

1001 I 

I ':l======:J ' ' ' '~,T.-., ~~~-,-,-,~-.-.--·~~~I ~ime--> 22.00 22.50 23.00 23.50 24.00 24.50 25.00 25.50 26.00 21.00 27:50 ~ 
fl\bundance lon 230.00 (229.70 to 230.70): SL02886.D\data.ms I 

6~1 i 

600

1

. 1 

550 1 
I' 

500j 

4501 !,' 

1 
I 

4001 

3501 
I 

3001 
I 

25ol 
I 

SERAS-017-DTM-011413_3 0720 



File :C:\msdchem\1\DATA\030112\SL02886.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 
Slick2 

BLK030112 

15:41 using AcqMethod DROTPHX51611.M 

Mise Info 
Vial Number: 

i 
I 

54001 
I 

52001 

50001 
I 

48001 

46001 
! 

4400 

4200, 

400011 

3800 

3600J 

3400 

32001 

30001 

28ooj 

2600<1
1 

2400. 

i 
2200j 

2oool 

18001 
I 

16001 

14001 
I 

I 
1200! 

j 
10ooj 

I 

8ooj 
I 

6001 
I 

Waste Dilution Blank 3/1/2012 
2 

SERAS-017 -DTM-011413 _3 0721 



File :C:\msdchem\1\DATA\030112\SL02886.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 
Slick2 

BLK030112 

15:41 using AcqMethod DROTPHX51611.M 

Mise Info 
Vial Number: 

JAbundance 
! ! 
! i 

5oooj 

I 
45001 

i 

4000! 

3500j 
I 
i 

i 
30001 

I 

2500j 

20001 \ 

15oo II 
li 

Waste Dilution Blank 3/1/2012 
2 

lon 242.00 (241.70 to 242.70): SL02886.D\data.ms 

1000

1 II I 
5ooj 11 I 

I JJL ~L___ -1 
[ime--> · 25:20 25.40 25:6o 25.80 26.00 26.20 26.40 26:6o 26.80 27:oo 27:20 ~~.60 d8o 28.00 28:20 2B.40 28~60 28.80 __]

1

1 

f4-bundance lon 256.00 (255.70 to 256.70): SL02886.D\data.ms 1 

I 

5oooj i 

45001 

40001 

3500j 

3000] 
I 

25001 

l 
20001 

I 
l 

15001 
! 

SERAS-017-DTM-011413_3 0722 



MCDET.MAC 

! File : MCDET.MAC 
! J. Syslo MACRO for compiling methyl chrysene fingerprints in oil - 11/15/07 
on Liberty 

NAME MCDET 
format separated,, ,1 
EIC 24.8:29,242 
EIC 24.8:29,256 
r5 = X+Y 
DRAW 2,r5 
macro "printwin2.mac",go 
remove printwin2 
remove Mcdet 
clear 
return 

SERAS-017-DTM-011413_3 0723 
Page 1 



:C:\msdchem\1\DATA\030112\SL02886.D 
syslo 

File 
Operator 
Acquired 
Instrument 
Sample Name: 

1 Mar 2012 15:41 
Slick2 

using AcqMethod DROTPHX51611.M 

Mise Info 
Vial Number: 

i 
54001 

52ool 
I 

! 

50001 

48ooj 

I 
4600j 

I 

44001 

4200 

4000] 
I 

38001 

36001 
I 

34001 

32001 

3000 

2800< 

2600 

2400! 

I 
""I 'I I, 
2000j II 

l li 1800j 

II I 

16001 I 

1400j 
I 
l 

12001 

1000i 

8ool 
I 

6ooj 

I 
4oo; 

BLK030112 
Waste Dilution Blank 3/1/2012 
2 

SERAS-017-DTM-011413_3 0724 
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Data Path 
Data File 
Acq on 
Operator 

Quantitation Report 

C: 1 
SL02890.D 

1 Mar 2012 20:37 
Syslo 
SERAS-017 0005 

030112\ 

(Not Reviewed) 

WCS 6B-072223 092910 JPS-KA-002 20 
6 

Quant Time: Mar 
Quant Method 
Quant Title 
QLast 
Response via 

Mult lier: 1 

21:27:02 2012 
1 \DROTPH051611.M 

+ surr. 05/16/11 
Thu Mar 01 17:23:08 2012 
Initial Calibration 

R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10 Phenanthrene 18.704 188 
5) d30-Tetradecane 13.532 66 
6) d50-Tetracosane 23.784 66 
8) d74-Hexatriacontane 34.595 66 

System Moni 
2) d10-Anthracene {s} 18.821 188 

Amount 20.000 
3) d14 o- {s} 19.733 244 
Spiked Amount 20.000 
4} sa-Androstane {s} 21.140 260 
Spiked Amount 20.000 
7) d62 Triacontane {s} 28.156 66 
Spiked Amount 20.000 

Target Compounds 

#) = qualifier out of range (m} manual 

DROTPH051611.M Thu Jan 10 15:42:50 2013 SLICK2 
SERAS-017-DTM-011413_3 

324307 
97344 

131670 
115625 

570872 
Recovery 

266587 
Recovery 

37544 
Recovery 

239975 
Recovery 

10.00 
10.00 
10.00 
10.00 

16.55 

17.59 

20.36 

20.60 

ug 0.00 
ug/mL 0.00 
ug/mL 0.00 
ug/mL 0.00 

ug/mL 0.00 
82.75% 

ug/mL 0.00 
87.95% 

ug/mL 0.00 
101.80% 
ug/mL 0.00 
103.00% 

Qvalue 

ion (+} signals summed 
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Dat 
Dat 

C/) Acq 
m Opera 
:::0 Samp > Mis C/) 

' ALS 0 
...lo. ....., 
I Quant. c 
-1 Quant 
s: 
I 

0 
...lo. 
...lo. Re 
~ 
...lo. 
(...,) 

'w 

DROTPH 

via 

Quantitation Report 

C: 1\DATA\030112\ 
SL02890 D 

1 Mar 012 20:37 
Syslo 
SERAS 017 0005 

(Not Rev 

WCS 6B 072223-092910-JPS-KA 002-20 
6 Sample Multiplier: 1 

Mar 01 21:27:02 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 
Thu Mar 01 17:23:08 2012 
Initial calibration 

"' g 
~ 

" c: 8 
1l -;;:, 

c: 

" .c: e. ., 
1-
6 
.... 
; 

l.M Thu Jan 1 15:42:50 2013 SLICK2 

ed) 

Page: 2 



ENOfingFINAL.mac 
File : ENOfingFinal.MAC 
J. Syslo MACRO for printing select fingerprints for Enbridge Oil, 01/09/2012 

name ENOfingFinal 

TIC 
draw 2,x 

macro "TICTPH.mac",go 
remove TICTPH 
macro "TPH85835tacked.mac",go 
remove TPH8583Stacked 

macro "TPHSERAS.mac",go 
remove TPHSERAS 

macro "ENOTPHSEPN.mac",go 
remove ENOTHPSEPN 

macro "HOPSTER.mac",go 
remove HOPSTER 

macro "ParentPAH.mac",go 
remove PARENTPAH 

macro "PAH1803N.mac",go 
remove pah1803n 

macro "McDet.mac",go 
remove McDet 

remove ENOfingFinal 
clear 
return 

SERAS-017-DTM-011413_3 
Page 1 
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Macros used to generate fingerprint chromatograms for the En bridge Oil samples. 

SERAS draft GCIMS SOP 1803 allows analytical characterizations and evaluation of petroleum oils for comparison purposes. 

Certain classes of source specific chemical compounds are targeted in this qualitative comparison; these target compounds are 

both unique descriptors of an oil and chemically resistant to environmental degradation. Spilled oil can be assessed in this way 

as being similar or different from potential source samples by direct visual comparison of specific extracted ion chromatograms 

(EIC). 

The SERAS method implements several unique techniques to present and assess the .. fingerprints" that are far superior to 

comparing just individual fingerprints and determining whether fingerprints are similar or not. The method utilizes several 

different Visual Diagnostic Ratios (VDR) where two or more different compound class fingerprints are presented together 

.. stacked" on top of each other, where the fingerprints are usually not normalized. When presented in this manner, the total 

fingerprint match can be assessed by comparing the peak to peak ratios as well as the total intensity (based on concentration of 

those compounds) of the fingerprints relative to each other. These Visual Diagnostic Ratios are generated by the GC/MS data 

system using customized macros; the selection of ions/compounds are usually dictated or driven by project specific conditions, 

or by the nature or identity of the spilled oil. 

Data Presentation & Direct Visual Comparison of Enbridge Oil Fingerprints (EIC): SERAS will generate only the 

relevant and appropriate selected EIC necessary to identify. differentiate, or supply the conclusive evidence for the oil samples 

and reference oils. The number of possible fingerprints that can be presented using either the single classes of compounds. or 

by various combinations of ·'stacked" fingerprints is almost unlimited and not practical. The EIC of the suspected source oils 

were compared to appropriate EIC of the spilled oil. The following macros were written to process, extract and present key 

fingerprints and ''stacked'' fingerprints to evaluate and compare the key VDR of the Enbridge Oil samples. 

The following macros were used to produce the conclusive VDR that were used to evaluate the oil fingerprints: 

• ENOfingFinal.mac: This macro ran the following 8 nested macros to produce VDR and fingerprints: 
o TICTPH.mac: Illustrates the VDR comparing the total ion chromatogram (TIC) relative to the Total 

Petroleum Hydrocarbon (TPH) fingerprint generated by macro TPHSERAS.mac. 
o TPH8583stacked.mac: A simple useful VDR that compares the ion 85 over ion 83 TPH non normalized 

fingerprints. Note that the 85 ion represents the saturated hydrocarbons while the 85 ion is representative of 
the cyclo- and naphthenic hydrocarbons. 

o TPHSERAS.mac: This macro extracts the signal for six ions (105, 83, 85, 113, 123, and 183) which cover 
the following: gasoline range organics (G RO) (I 05), naphthenes (83), saturated hydrocarbons (SHC) ( 113), 
isoprenoids (I 13 and 183) and bicyc lie sesquiterpanes (I and adds them together to form the TPH 
fingerprint of the sample. This combined 6 ion fingerprint is also used to quantitate TPH by GC/MS using 
draft SERAS SOP 1841, Routine Analy-sis of Total Petroleum Hydrocarbons (TPH) in Soil and Water 
GC!lvfS-S!M. Most labs that attempt to quantitate TPH by GC/MS use just ion 85. 

o ENOTPHSEPN.mac: This is a similar macro to TPriSERAS.mac, but plots each of the 6 EIC's used for the 
combined TPH of TPHSERAS.mac. Currently, this presentation is being used to study the effects of 
biodegradation on each of the 6 (classes of compounds). 

o Hopster.mac: This is an example of a stacked set of fingerprints of ion 191 for and hopanes, over 
ion 217, steranes, biomarker compounds. 

o ParentPAH.mac: Shows the EIC's for just the individual non-alkylated PAH compounds for the entire 
sample. This extracts and prints a chromatogram for only the parent PAH's; it essentially separates and 
shows approximately 20 priority pollutant PAH's that are present in the oil. 

o PAH1803N.mac: Illustrates all the alkylated PAH homologues in a stacked non-normalized format, and as 
one combined "fingerprint" tor each class (alkyl-naphthalenes, methyl-chrysenes, etc). 
MCDET.MAC: Compiles and shows the total methyl- and dimethyl-chrysene fingerprint bracketed by an 
internal standard 
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The following macro was used to provide a fingerprint to satisfy QC criteria listed in fingerprint method ASTM D-5739 : 

Standard Practice for Oil Spill Source Identification by Gas Chromatography and Positive Ion Electron Impact Low 

Resolution A1ass Spectrometry 

o FireFll7.mac: This shows two stacked fingerprints composed of the ion 85 graphic trace for alkanes and the ion 191 
hopane fingerprint. This presentation is primarily used to evaluate the CG-117 reference oil that is analyzed at the 
beginning and end of a 12 hour sequence, but has useful applications for unknown site oils. 

As stated previously, the number of combinations and construction of the stacked VDR are limitless, but the difficulty and 

challenge is to identify and detennine the essential and unique fingerprints, or combination of stacked fingerprints that will aid 

in establishing the identity of petroleum products and comparing the key fingerprints of a suspected source with samples. 
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TICTPH.MAC 

! File : TICTPH.MAC 
! J. Syslo MACRO for presenting TIC vs. TPH as 85 & 83 
! Normalized 
NAME TICTPH 
format separated,,,! 
EIC 4.5:55,85 
EIC 4.5:55,83 
r5=X+Y 
TIC 3:55 
exchange r5,x 
exchange r5,y 
merge 
draw 2,x 
macro "printwin2",go 
remove printwin2 
tic 4.5:55 
exchange x,rO 
clear 
draw 2,r0 
remove ticTPH 
return 

SERAS-017-DTM-011413_3 Page 1 
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:C:\msdchem\1\DATA\030112\SL02890.D 
Syslo 

File 
Operator 
Acquired 
Instrument 
Sample Name: 

1 Mar 2012 20:37 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

rbundance 

350000 

300000 

250000 

200000 

150000 

100000 

40000 

35000 

30000 

25000 

20000 

I 
15000 1 

10000 

1 5000 

Slick2 
SERAS-017-0005 
WCS-6B-072223-092910 - JPS-KA-002-20 
6 

TIC: SL02890.D\data ms 

20.00 25.00 30.00 35.00 
·~-='-'~--.,--lo~n~a~s=--.o=-=o:-(:-:::84)0 to 85.70): SL02890.D\data.ms (+) 

l~L..,.--"-,-''-',:2-,.-.-!~~10~.-00~ --T-·~--T-r--r---~r--'l---r-·-r·---·~-,--,----r--.-r~--,--.-

---'5"-'.0'-'"0'----------'= "'---- !~,.9.9 20.00 25 .0Q 30.00 35.00 

SERAS-017-DTM-011413_3 

·---··- - -, 

I 

I 

I 

~---------- 1 ·~~~--r--,--T---,--'1"-~.......,....----· I 
40. oo:::.._ _ _ 4_,_,5'-'-'. o.._..o -- ·-· so: oQ..__j 
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TPH8583stacked.MAC 

! File : TPH8583stacked.MAC 
! J. Syslo MACRO for presenting 85 over the 83 fingerprint - Not Normalized. 
Can determine 
! early bildegradation by loss of ion 85 saturated hydrocarbons. Simple 
degradation will 
! quickly earase the SHC's, yet leav the ion 83 fingerprint unchanged. JS 

! Not Normalized 
NAME TPH8583stacked 
format separated,, ,0 
EIC 4.5:55,85 
EIC 4.5:55,83 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
exchange x,ro 
clear 
draw 2,r0 
remove TPH8583stacked 
return 

SERAS-017-DTM-011413_3 Page 1 
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File :C:\msdchem\l\DATA\030l12\SL02890.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 
Slick2 

20:37 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

fbundance 
, I I , 
1 I 
' 40000j 

350001 

I 
300001 

250001 

! 

200001 

150001 

1000J 
; 
I 

50001 
, I 

i i 

~ime--> 0
5.00 

fA.bundance 
! ! I 
1 400001 ~ 
I l 
I 35000

1 

30000j 

I 

250001 

2ooooj 

SERAS-017 0005 
WCS 6B 072223-092910 JPS-KA-002 20 
6 

ton 85.00 (84.70 to 85.70): SL02890.D\data.ms 

I I 

10.00 15.00 20.00 25.00 30.00 35.00 40.00 
ton 83.00 (82.70 to 83.70): SL02890.D\data.ms 
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TPHSERAS.mac 
File : TPHSERAS.mac 
J. Syslo MACRO for sum of GRO (105) & ORO (85+83+113+123+183) TPH 
For total GRO & ORO +UCM TPH quanted as total fingerprint 

*** New way to do TPH with 6 ions not just 83 + 85**** 
***Developed October 2009 for ORO in water PT sample by J. Syslo**** 

Plots NOT normalized 
integratable in window 2 
This will automatically print the fingerprint, then after macro runs, show TPH 

over TIC onscreen 

NAME TPHSERAS 
format separated,,,O 
EIC 4:55,105 
EIC 4:55,123 
r6=X+Y 
eic 4:55,113 
eic 4:55,183 
r7=X+Y 
eic 4:55,85 
eic 4:55,83 
r8=x+y 
r4=r6+r7+r8 
exchange r4,r0 
DRAW 2,r0 
macro "printwin2.mac",go 
!emove printwin2 
TIC 4:55 
draw 1,x 
remove TPHSERAS 
clear 
return 
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File :C:\msdchem\l\DATA\0301 1 2\SL02890.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 20:37 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

bundance 

80000 

75000 

70000 

65000 

60000 

55000 

50000 

45000 

40000 

35000 

30000 

25000 

20000 

15000 

10000 

Slick2 
SERAS-017-0005 
WCS-6B - 072223-092910-JPS-KA-00 2 -20 
6 

I 

I 
I . ,, 

lon 85.00 (84.70 to 85.70): SL02890.D\data.ms (+) 

5000 , ~. .• im, 
,' ' .\l W~" . 

Q t---r-r--'-,--~,-·~~~~--~~--,.--,----r---,.-~---~·...--r----T···~T·····.,.----r---y---r--.-····r--r--r--r·-r·.,----r-r·--..--r----t-···~---r-1 I 
[ime~-> 5.00 1_0_.0_0 _ __ 15 00 20.00 -~5 .00 _____ 3_9 00 35.00 40.00 45.00 50.00 ___j 
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ENOTPHsepn.mac 

! File : ENOTPHsepn.mac 
! J. Syslo MACRO for presenting TPH as separate 85 + 113 + 83 + 123 + 183 + 193 
signals 

! normalized and stacked for Enbridge Oil - left ion 105 out (formaldehyde 
peaks) 

NAME enoTPHsepn 
format separated,,,! 
EIC 4.5:55,85 
ei c 4. 5 : 55 , 113 
merge 
EIC 4.5:55,83 
merge 
EIC 4.5:55,123 
merge 
EIC 4.5:55,183 
merge 
EIC 4.5:55,193 
merge 
! EIC 4.5:55,105 
! merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
remove ENOTPHsepn 
clear 
return 

SERAS-017-DTM-011413_3 Page 1 
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File :C:\msdchem\1\DATA\030112\SL02890.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

300001 

I 
200001 

Syslo 
1 Mar 2012 20:37 
Slick2 

SERAS 017-0005 

using AcqMethod DROTPH05l6ll.M 

WCS 6B-072223-0929l0 JPS-KA-002 20 
6 

I 
10000!tlk>.lJ'JIJ~~~~~ 

Time--> 5.00 
Abundance 

! ' I '~~~ -·T·~, ~~-~~-~ 

20.00 25 00 30.00 35.00 40.00 . 45.00 -~QQ____J 
ion 113.00 (112.70 to 113.70): SL02890.D\data.ms 

15.00 

i I I 
I ' 

! 

' 100001 

1 

5000

[~ d11i \ L, Jli)J 1 • 

~;~~--> 5.00 10.00 15.00 
~dance 

r r ~-~~-;c_~-~------~··----~--~··=r=·== 
2o.oo 25.00 3o.oo 35.oo 5o.oo I 

ion 83.00 (82.70 to 83.70): SL02890.0\data.ms I 
I I 

: 40000j 

I I I 
' 

I 2ooooj 

I <WV I ~~~-_;:::=;:.,=;::::::;::=:;:=:;:=::,:= 

~--"~"'.o..,o __ ~1~o.~o"'-o ___ 1~5~:o~o~---=2~o.~oo~::c-:c:::-c-'2=~5~.o~o~--:-::~3o7.;::.:oo~=~3~5~.o"='oc--~~___:c:40~.;::.:oo"----. 
I 

=;=;:==;:==;:==;:==;:=;=;:= 1,1 

rbundance ion 123.00 (122.70 to 123.70): SL02890.0\data.ms 

1 I 
I I 

' 5oooJ 

, 1 --,--~~ •~r~~~.-T--.-.-.-,.-.-. "r 

iTi_f11_El:::>___5j)~~~--- 10.00~~~~~-- 20.00 ____ ~ 25.0Q______~ 30.00 ~-· 35.00 40.00 
lA.bundance ion 183.00 (182.70 to 183.70): SL02890.0\data.ms 
' I I 

6000: I 

4000] 

I 
zooo; 

45.00 50.00 

1 

~~ ~~--,----, ~ 

__ ___,4"'-5.=00_,_5_0_.0()_ ___ _ 
I 

~1.1.~----·='-·-----'-'=-"~-~-----~=------··-----=~~·~~---==----c~-·---c--:·:-'=:,c==-=-:-:c~::":C'::::::._----~-·-""--''"~"-~~- -·------'-':'.c" .• ':'----- ---~~Q()___ - --~1 
I 
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HopS te r. MAC 
File : HopSter.MAC 
J. Syslo MACRO for hopane fingerprint from November 2007 program: 

! for displaying both Hopane and Steranes on one page: normalized chromatogram 
! using it on Slick2 now 8/18/09 J. Syslo 

NAME HOPSTER 
format separated,,,1 
EIC 25:40,191 
EIC 25:40,217 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
tic 4:50 
exchange x,rO 
draw 2,r0 
remove hopster 
clear 
return 
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File :C:\msdchem\1\DATA\030112\SL02890.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 20:37 
Slick2 

using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

~undance 
I ' 
j I 

11000j 
I 

100ooj 

90001 

sooo: 

70001 

SERAS 017 0005 
WCS-6B-072223-092910 JPS-KA 002-20 
6 

loo 19r0 (190.70to 191.70) SL02890.D\d"'·m' 

6000j 

50001 I I Ill I! 

j II I I II 
4000 'I li II I'll! 

3000

111 1.1 IULJ~~J~UWlJJ~I d ~ L A \ 

2000 · ~~J'~l~v u \J Uw~U~ llv~J ~~~._, 
frime--> 25.00 27.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 
rbundancel lon 217.00 (216.70 to 217.70): SL02890.D\data.ms 

I 30001 I 
I 

2500j 

I 
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ParentPAH.MAC 
File : ParentPAH.mac 
J. Syslo MACRO to show just the parent PAH's - 10 ions, 01/12/2012 
non-normalized data - all chromatograms added & automatically prints. 

NAME ParentPAH 
format separated,,,O 
EIC 10:35,128 
EXCHANGE X,R5 
EIC 10:35,152 
pap=x+r5 
EIC 10:35,154 
pap=x+pap 
EIC 10:35,166 
pap=x+pap 
EIC 10:35,178 
pap=x+pap 
EIC 10:35,202 
pap=X+pap 
EIC 10:35,228 
pap=x+pap 
EIC 10:35,252 
pap=x+pap 
EIC 10:35,276 
pap=x+pap 
EIC 10:35,278 
pap=x+pap 
x=pap 
exchange x,rO 
DRAW 2, rO 

macro "printwin2",go 
remove printwin2 

remove parentpah 
clear 
return 

SERAS-017-DTM-011413_3 0741 
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File :C:\msdchem\1\DATA\0 301 12 \SL0289 0 .D 
Syslo Operator 

A c quired 
Instrument 
Sample Na me: 

1 Mar 2012 20:37 
Slick2 

using AcqMethod DROTPH051611.M 

Mis e Info 
Vial Number: 

bundance 

170001 

I 
16000 

15000 

14000 

13000 

12000 

11000 

10000 

9000 

8000 

7000 

6000 

5000 

4000 

3000 

SERAS-017-0005 
WCS-6B- 0 7 2223 -092910-JPS -KA-002- 20 
6 

len 128.00 (127.70 to 128.70): SL02890.0\data.ms (+) 

w~ 
~ 

[ime--> 1 g~~~--r-~.-·;;r;-..-··~:a;-.--,.15..,.. o....,o.....,.,...,1 ....,8 :,--oo.,.....,.... .T -2oro·..,.o~-2~2r;-n··;-~r;;;,...,.....,2-5.-.o~o , -··r-28'~,..0...,..,-3,--o,.....oO ;, oo ' d 
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PAH1803N.mac 
File : PAH1803N.MAC 
J. Syslo MACRO for illustrating all PAH homologues: 4/10/08 
Separate fingerprints are not Normalized 
Combined fingerprints are not normalized. 

NAME PAH1803N 
format separated,, ,0 
! methyl-naphthalenes 

macro "MNSCO.mac",go 
macro "MNS.mac",go 

methyl-fluoranthenes 
macro "Flco.mac",go 
macro "FL. mac" ,go 

methyl-dibenzothiophenes (Sulful fingerprint) 
macro "SS216co.mac",go 
macro "ss216.mac",go 

!methyl-phenanthrenes 
macro "PAco.mac",go 
macro "PA.mac",go 

methyl-fluoranthene/pyrenes 
macro "FPco.mac",go 
macro "FP.mac",go 

methyl-chrysenes 
macro "MCco.mac",go 
macro "mc.mac",go 

REMOVE PAH1803N 
TIC 3:55 
exchange x,rO 
draw 2,r0 
remove pah1803N 
clear 
return 

SERAS-017-DTM-011413_3 Page 1 
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File :C:\msdchem\1\DATA\030112\SL02890.D 
Operator Syslo 
Acquired 1 Mar 2012 20:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS 017 0005 
Mise Info WCS-6B-072223-092910 JPS KA-002 20 
Vial Number: 6 

rbundance
1 

230001 
1 l 
I ! 

' 22oooj 
I 

210001 

! 
20000i 

II 
19000 : 

I 
i 

1800011 
II 

17000:11 

I 

16000 1 

j I 

150001 ~ 
140ooq 

1/r 

13oooj 
1 

I 

120001 

11 ooo1JI 

1000J 
I 
l 
I 

900011 

8oooH 
'I 

700011 

60001/ 
I, 

5oooll 
II 

II 
4ooojJ 

r! 
3000]/ 

li 
200011 

il 
1000J 

I 
I 

ion 184.00 (183.70 to 184.70): Sl02890.D\data.ms (+) 

0 ~·,-~,-~T-~-~-.-~-,~'"r'"~~-,~~~,-\,"~T~'T'---y--~'-y--"-r'--;-T''~"F"'~~~~,--,-~,-,,r_,_\ __ , -;----r-""' ,,,, __ ,T"\'_,_7_,_,r-~,--~~~-~-~~-T--'7---------;----1--,--,--,.---,~-
Time--> 13.00 13.50 14.00 14.50 15.0.~0~---'1~5-:'!_50~-~-'-'16~.0"'0-..._ __ 1,_..,6"-".5':"'0~~17.00 17.50 18.00 
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File :C:\msdchem\1\DATA\030ll2\SL02890.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

rnme--> 
Abundance 

20000 

15000 

100001 
! 

5000 

l,m,--> o' 
~bundance 

I 
20000j 

I 
15oooj 

! 
I 

10000j 

5000) 

13.00 

Syslo 
1 Mar 2012 20:37 
Slick2 

using AcqMethod DROTPH0516ll.M 

SERAS 017 0005 
WCS-6B-072223-0929l0-JPS KA-002 20 
6 

lon 142.00 (141.70 to 142.70): SL02890.D\data.ms 
·~r 

I 

~,r-~~~J~·~ 

T·~~~~, ~~~---.--~ 

17.00 17.50 18.00 
ion 156.00 (155.70 to 156.70): SL02890.D\data.ms l 

I 

ion 170.00 (169. 70 to 170. 70): SL02890.D\data.ms 
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File :C:\msdchem\1\DATA\030112\SL02890.D 
Operator Syslo 
Acquired 1 Mar 2012 20:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0005 
Mise Info WCS 6B 072223 092910-JPS-KA-002 20 
Vial Number: 6 

125001 

I 
120001 

I 
115001 

11000j 
I 

105001 

10000 
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File :C:\msdchem\1\DATA\030112\SL02890.D 
syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 20:37 
Slick2 

using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

5oooj 

4000j 

SERAS-017 0005 
WCS 6B 072223-092910-JPS KA-002 20 
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File 
Operator 

:C:\msdchem\1\DATA\030112\SL02890.D 

red 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

Syslo 
1 Mar 2012 
Slick2 

20:37 

SERAS 017-0005 

using AcqMethod DROTPH051611.M 

WCS 6B 072223 092910 JPS-KA-002-20 
6 

rbundance, ion 198.00 (197.70 to 198.70): SL0289o.o\data~rris(+)~~~~~~~~--~~~~·-~~~~~~~ 
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File :C:\msdchem\1\DATA\030112\SL02890.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 20:37 
Slick2 

using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

~bundance 

I I 
14000j 

I 

SERAS 017 0005 
WCS 6B 072223-092910 JPS KA-002 20 
6 

lon 198,00 (197,70 to 198,70): SL02890.D\data.ms 
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File :C:\msdchem\1\DATA\030112\SL02890.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 20:37 
Slick2 

using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 
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File :C:\msdchem\1\DATA\030112\SL02890.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 20:37 
Slick2 

using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 
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WCS 6B 072223-092910-JPS-KA-002 20 
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File :C:\msdchem\1\DATA\030112\SL02890.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 20:37 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

f,bundance 
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6 

ion 230.00 (229.70 to 230 70): SL02890.D\data.ms (+) 
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File :C:\msdchem\l\DATA\030112\SL02890.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 20:37 
Slick2 

using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 
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SERAS 017-0005 
WCS 6B 072223-092910 JPS KA-002 20 
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File :C:\msdchem\l\DATA\030112\SL02890.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 20:37 using AcqMethod DROTPH05l6ll.M 
Slick2 

SERAS 017-0005 
WCS-6B 072223 092910 JPS KA-002 20 Mise Info 

Vial Number: 6 
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File :C: 1 030112\SL02890.D 
Operator Syslo 

1 Mar 2012 20:37 us AcqMethod DROTPH051611.M 
Instrument Slick2 

e Name: SERAS-017-0005 
Mise Info WCS-6B 072223 092910 JPS KA-002-20 
Vial Number: 6 
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MCDET.MAC 

! File : MCDET.MAC 
! J. Syslo MACRO for compiling methyl chrysene fingerprints in oil - 11/15/07 
on Liberty 

NAME MCDET 
format separated,,,! 
EIC 24.8:29,242 
EIC 24.8:29,256 
r5 = x+y 
DRAW 2,r5 
macro "printwin2.mac",go 
remove printwin2 
remove Mcdet 
clear 
return 

SERAS-017 -DTM-011413_3 0756 
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File :C:\msdchem\1\DATA\030112\SL02890.D 
Operator Syslo 
Acquired 1 Mar 2012 20:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017 0005 
Mise Info WCS-6B 072223 092910-JPS-KA 002-20 
Vial Number: 6 
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Data Path 
Data File 
Acq On 
Operator 

ample 

Quantitation Report 

C:\msdchem\1\DATA\030112\ 
SL02891.D 

1 Mar 2012 21:37 
Syslo 
SERAS-017-0005 DUP 

(Not Reviewed) 

WCS 6B 072223-092910 JPS KA-002 20 dup 
7 

Quant Time: Mar 
Quant Method 
Quant Title 
QLast Update 
Response via 

Sample Mult lier: 1 

01 22:27:47 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 
Thu Mar 01 17:23:08 2012 
Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10-Phenanthrene 
5) d30 Tetradecane 
6) d50-Tetracosane 
8) d74 Hexatriacontane 

System Monitoring Compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
3) d14 o Terphenyl {s} 
Spiked Amount 20.000 
4) sa-Androstane {s} 
Spiked Amount 20.000 
7) d62-Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

- ~- ~- ----- ~--~~-

18.704 188 322263 10.00 ug/mL 0.00 
13.532 66 94462 10.00 ug/mL 0.00 
23.784 66 129000 10.00 ug/mL 0.00 
34.595 66 116518 10.00 ug/mL 0.00 

18.822 188 510366 14.89 ug/mL 0.00 
Recovery 74.45% 

19.733 244 240252 15.95 ug/mL 0.00 
Recovery 79.75% 

21.140 260 31965 17.44 ug/mL 0.00 
Recovery 87.20% 

28.156 66 219419 19.28 ug/mL 0.00 
Recovery 96.40% 

Qvalue 
---------------------------

#) qualifier out of range (m) = manual integration (+) signals summed 

2013 SLICK2 0759 Page: 1 
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Data 
Data 
Acq 
Ope 
Samp 
Mise 
ALS 

Quant 
Quant Method 

Re via 

Quantitation Report 

C: \DATA\030112\ 
SL02891.D 

1 Mar 012 21:37 
Syslo 
SERAS 0 7 005 DUP 

(Not Rev 

WCS-6B- 7 
7 Sampl 

23 092910-JPS-KA-002-20 dup 
Multiplier: 1 

Mar 01 22:27:47 2012 
C:\MSDCHEM\1\METHODS\DROTPH051611.M 
DRO/TPH ICAL + Surr. 05/16/11 
Thu Mar 01 17:23:08 2012 
Initial Calibration 

TIC: SL02891 .0\data.ms 
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ENOfingFINAL.mac 
File : ENOfingFinal.MAC 
J. Syslo MACRO for printing select fingerprints for Enbridge Oil, 01/09/2012 

name ENOfingFinal 

TIC 
draw 2,x 

macro "TICTPH.mac",go 
remove TICTPH 
macro "TPH8583Stacked.mac",go 
remove TPH8583Stacked 

macro "TPHSERAS.mac",go 
remove TPHSERAS 

macro "ENOTPHSEPN.mac",go 
remove ENOTHPSEPN 

macro "HOPSTER.mac",go 
remove HOPSTER 

macro "ParentPAH.mac",go 
remove PARENTPAH 

macro "PAH1803N.mac",go 
remove pah1803n 

macro "McDet.mac",go 
remove McDet 

remove ENOfingFinal 
clear 
return 

SERAS-017-DTM-011413_3 Page 1 
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Macros used to generate fingerprint chromatograms for the Enbridge Oil samples. 

SERAS draft GC/MS SOP 1803 allows analytical characterizations and evaluation of petroleum oils for comparison purposes. 

Certain classes of source specific chemical compounds are targeted in this qualitative comparison; these target compounds are 

both unique descriptors of an oil and chemically resistant to environmental degradation. Spilled oil can be assessed in this way 

as being similar or different from potential source samples by direct visual comparison of specific extracted ion chromatograms 
(EIC). 

The SERAS method implements several unique techniques to present and assess the ·'fingerprints" that are far superior to 

comparing just individual fingerprints and determining whether fingerprints are similar or not. The method utilizes several 

different Visual Diagnostic Ratios (VDR) where two or more ditTerent compound class fingerprints are presented together 

"stacked'' on top of each other, where the fingerprints are usually not normalized. When presented in this manner, the total 

fingerprint match can be assessed by comparing the peak to peak ratios as well as the total intensity (based on concentration of 

those compounds) of the fingerprints relative to each other. These Visual Diagnostic Ratios are generated by the GC/MS data 

system using customized macros; the selection of ions/compounds are usually dictated or driven by project specific conditions, 

or by the nature or identity of the spilled oil. 

Data Presentation & Direct Visual Comparison of Enbridge Oil Fingerprints (EIC): SERAS will generate only the 

relevant and appropriate selected EIC necessary to identify, differentiate, or supply the conclusive evidence for the oil samples 

and reference oils. The number of possible fingerprints that can be presented using either the single classes of compounds, or 

by various combinations of "stacked" fingerprints is almost unlimited and not practicaL The EIC of the suspected source oils 

were compared to appropriate EIC of the spilled oil. The following macros were written to process, extract and present key 
fingerprints and "stacked" fingerprints to evaluate and compare the key VDR of the Enbridge Oil samples. 

The following macros were used to produce the conclusive VDR that were used to evaluate the oil fingerprints: 

• ENOfingFinal.mac: This macro ran the following 8 nested macros to produce VDR and fingerprints: 
o TICTPH.mac: Illustrates the VDR comparing the total ion chromatogram (TIC) relative to the Total 

Petroleum Hydrocarbon (TPH) fingerprint generated by macro TPHSERAS.mac. 
o TPH8583stacked.mac: A simple useful VDR that compares the ion 85 over ion 83 TPH non normalized 

fingerprints. Note that the 85 ion represents the saturated hydrocarbons while the 85 ion is representative of 
the cyclo- and naphthenic hydrocarbons. 

o TPHSERAS.mac: This macro extracts the signal for six ions (105, 83, 85, 113, 123, and 183) which cover 
the following: gasoline range organics (GRO) (105), naphthenes (83), saturated hydrocarbons (SHC) (113), 
isoprenoids ( 113 and 183) and bicyclic sesquiterpanes ( 123), and adds them together to form the TPH 
fingerprint of the sample. This combined 6 ion fingerprint is also used to quantitate TPH by GC/MS using 
draft SERAS SOP 1841, Routine Analysis of Total Petroleum Hydrocarbons (TPH; in Soil and Water 
GCIMS-Sil'vf. Most labs that attempt to quantitate TPH by GC/MS use just ion 85. 

o ENOTPHSEPN.mac: This is a similar macro to TPHSERAS.mac, but plots each of the 6 EICs used for the 
combined TPH signal of TPHSERAS.mac. Currently, this presentation is being used to study the effects of 
biodegradation on each of the 6 separate signals of compounds). 
Hopster.mac: This is an example of a stacked set of fingerprints of ion 191 for terpanes and hopanes, over 
ion 217, steranes, biomarker compounds. 

o ParentPAH.mac: Shows the EIC's for just the individual non-alkylated PAH compounds for the entire 
sample. This extracts and prints a chromatogram for only the parent P AH's; it essentially separates and 
shows approximately 20 priority pollutant PAH's that are present in the oil. 

o PAH1803N,mac: Illustrates all the alkylated PAH homologues in a stacked non-normalized format, and as 
one combined ''fingerprint" for each class (alkyl-naphthalenes, methyl-chrysenes, etc). 
MCDET.MAC: Compiles and shows the total methyl- and dimethyl-chrysene fingerprint bracketed by an 
internal standard a reference, 
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The following macro was used to provide a fingerprint to satisfy QC criteria listed in fingerprint method ASTM D-5739 : 

Standard Practice for Oil Spill Source Identification by Gas Chromatography and Positive Jon Electron Impact Low 

Resolution Mass Spectrometry 

o FireF117.mac: This shows two stacked fingerprints composed of the ion 85 graphic trace for alkanes and the ion 191 
hopane fingerprint. This presentation is primarily used to evaluate the CG-117 reference oil that is analyzed at the 
beginning and end of a 12 hour sequence, but has useful applications for unknown site oils. 

As stated previously, the number of combinations and construction of the stacked VDR are limitless, but the difficulty and 

challenge is to identify and determine the essential and unique fingerprints, or combination of stacked fingerprints that will aid 
in establishing the identity of petroleum products and comparing the key fingerprints of a suspected source with samples. 
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TICTPH.MAC 

! File : TICTPH.MAC 
! J. Syslo MACRO for presenting TIC vs. TPH as 85 & 83 
! Normalized 
NAME TICTPH 
format separated,, ,1 
EIC 4.5:55,85 
EIC 4.5:55,83 
r5=X+Y 
TIC 3:55 
exchange r5,x 
exchange r5,y 
merge 
draw 2,x 
macro "printwin2~,go 
remove printwin2 
tic 4.5:55 
exchange x,ro 
clear 
draw 2,r0 
remove ticTPH 
return 

SERAS-017-DTM-011413_3 0764 
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File :C: \msdchem\ 1 \DATA\ 0 3 0 112\SL028 9 1.D 
Operato r Sys l o 
Acquired 1 Mar 2 0 12 2 1:37 using Ac qMethod DROTPH05 1 611 .M 
Instrument Slick2 
Sample Name: SERAS- 01 7-0 00 5 DUP 
Mise Info WCS-6B-07 2 223 - 092 9 10-JPS-KA- 00 2-20 d up 
Vial Number: 7 

bundance TIC: SL02891 .0\data.ms 

350000 

300000 

250000 

200000 

150000 

100000 

50000 

ime--> 45.00 50.00 
bundance 

40000 

35000 

30000 

25000 

20000 ' 

15000 
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TPH8583stacked.MAC 

I File : TPH8583stacked.MAC 
I J. Syslo MACRO for presenting 85 over the 83 fingerprint - Not Normalized. 
Can determine 
! early bildegradation by loss of ion 85 saturated hydrocarbons. Simple 
degradation will 
I quickly earase the SHC's, yet leav the ion 83 fingerprint unchanged. JS 

I Not Normalized 
NAME TPH8583stacked 
format separated,,,o 
EIC 4.5:55,85 
EIC 4.5:55,83 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
exchange x,rO 
clear 
draw 2,r0 
remove TPH8583stacked 
return 
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File :C:\msdchem\1\DATA\030112\SL02891.D 
Operator Syslo 
Acquired 1 Mar 2012 21:37 us AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS 017 0005 DUP 
Mise Info WCS-6B 072223 092910-JPS-KA 002 20 dup 
Vial Number: 7 

tbundance
1 

I i 
40000i 

i 
35oooJ 

I 
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30000i 
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25000j 

20000 

15000 
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100001 
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350001 

30000 1 

25000i 
! 
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200001 
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150001 
I 

SERAS-017-DTM-011413_3 

lon 85.00 (84.70 to 85.70): SL02891.D\data.ms 

I I 
I 

20.00 25.00 30.00 35.00 40.00 
lon 83.00 (82.70 to 83.70): SL02891.D\data.ms 
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TPHSERAS.mac 
File : TPHSERAS.mac 
J. Syslo MACRO for sum of GRO (lOS) & ORO (85+83+113+123+183) TPH 
For total GRO & ORO +UCM TPH quanted as total fingerprint 

••• New way to do TPH with 6 ions not just 83 + 85**** 
••• Developed October 2009 for ORO in water PT sample by J. Syslo•••• 

Plots NOT normalized 
integratable in window 2 

! This will automatically print the fingerprint, then after macro runs, show TPH 
over TIC onscreen 

NAME TPHSERAS 
format separated,,,O 
EIC 4:55,105 
EIC 4:55,123 
r6•X+Y 
eic 4:55,113 
eic 4:55,183 
r7•X+Y 
eic 4:55,85 
eic 4:55,83 
r8-x+y 
r4•r6+r7+r8 
exchange r4,r0 
DRAW 2, rO 
macro "printwin2.mac",go 
lemove printwin2 
TIC 4:55 
draw l,x 
remove TPHSERAS 
clear 
return 

SERAS-017-DTM-011413_3 
Page 1 
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File :C:\msdchem\1\DATA\030112\SL02891.D 
Operator Syslo 
Acquired 1 Mar 2012 21:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0005 DUP 
Mise Info WCS-6B-072223-092910-JPS-KA-002-20 dup 
Vial Number: 7 

rbundance 

I 85000 

lon 85.00 (84.70 to 85 .70) : SL02891 .D\data .ms (+) 

I 80000 
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t!J!!l~=.::- 5.00 _ ____ 10.00 15.0Q _____ . ____ 20.00 2_~QQ__ ________ ~Q . OO ------~0_0 ___ ~~---~5.00 ---·····-··-?.9· OQ ___ _j 
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ENOTPHsepn.mac 

! File : ENOTPHsepn.mac 
! J. Syslo MACRO for presenting TPH as separate 85 + 113 + 83 + 123 + 183 + 193 
signals 

! normalized and stacked for Enbridge Oil - left ion 105 out (formaldehyde 
peaks) 

NAME enoTPHsepn 
format separated,,,! 
EIC 4.5:55,85 
eic 4.5:55,113 
merge 
EIC 4.5:55,83 
merge 
EIC 4.5:55,123 
merge 
EIC 4.5:55,183 
merge 
EIC 4.5:55,193 
merge 
! EIC 4.5:55,105 
! merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
remove ENOTPHsepn 
clear 
return 
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File :C:\msdchem\1\DATA\030112\SL02891.D 
Operator Syslo 
Acquired 1 Mar 2012 21:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0005 DUP 
Mise Info WCS-6B-072223-092910-JPS-KA-002-20 dup 
Vial Number: 7 

r'""''""' 
30000 

I 20000 

lon 85.00 (84.70 to 85.70): SL02891.D\data.ms 

-I 
10000 

r-.----r---,.--r-----r--.=--r= 
~im~e~-~>~~5.~0~0~~~1~0~.0~0~~~15~·~00~--~2~0~·~00~~~2~5~.0~0~~~3~0~.0~0~~~3~5.~0~0~~~4~0.~0~0~~~45~·~00~---~Q~.O~O~~-

bundance !on 113.00 (112.70 to 113.70): SL02891.D\data.ms 

10000 

5000 

~~~~~~~~~~~~·r~~~~~~==::~~~~~~~~~~~-~~ 
ime-> 5.00 20.00 25.00 30.00 35.00 50.00 
bundance lon 183.00 (182.70 to 183.70): SL02891.D\data.ms 

6000 

4000 

20001 

ime-> s"'. b-o-,---.--~-1 o'1 o-o-r'-' -~'-" _,...~.,-=-:;:-,_,--,-2-0,1 o~o 25. oo 30. o::_:o;:::::;.~:::;:3=~:;::. o-=;-;::::=;::::::;:::::;::4=0;=. o:::;o==;:=;:=;=45=;,=oo::;=:;=";:::: .. ::::-~=-~=rr;;=;;::::,=--.-r=-= I 
bundance lon f93.00 (192.70to 193.70): SLCJ2891.D\data.ms · 

6oooj 

I 

I 
--.--~-.--,-·-.,---,----r--~T---,---r·--~,--,--.---,.,.--,·~-------r--r-r--T---,..-"---r--- 1 

4000 

2000 

1 ol,~~T,~~~~=r~~~~~~~, 
[rJrn~:-> __ §_g_Q ___ ~-----~Q.OO ----'-':.:.=.:=-- ···-·····--··----------~Q:Q9..~ ___ 3_5.QQ ....... 40.00 45.00 50 OQ _ __j 
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HopSter.MAC 
! File : HopSter.MAC 
I J. Syslo MACRO for hopane fingerprint from November 2007 program: 
! for displaying both Hopane and Steranes on one page: normalized chromatogram 

I using it on Slick2 now 8/18/09 J. Syslo 

AME HOPSTER 
format separated,, ,1 
EIC 25:40,191 
EIC 25:40,217 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
tic 4:50 
exchange x,ro 
draw 2,r0 
remove hopster 
clear 
return 

SERAS.017-DTM..011413_3 
Page 1 
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I 

I 

• 

I 

File :C:\msdchem\1\DATA\030112\SL02891.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

~bundance, 

120001 

11000j 

I 
10000i 

I 

90001 

syslo 
1 Mar 2012 21:37 
Slick2 

SERAS-017-0005 DUP 

using AcqMethod DROTPH051611.M 

WCS 6B 072223 092910 JPS-KA 002 20 dup 
7 

ion 191 .oo (190 70 to 191 .70): SL02891 .0\dati.ms~~-~~~-~~-~~~-~· 

i 

80001 

7000] tl 

60001 ! It 

l I ~1 

500011 r1 I' !! 1\ 

,J II ! I 
4000il 1 1 

1 !JI l\ r~'l 
11 

300,1 . jill IM I 11 II ill\ 'I 'I I 
111 Jil J~t~~kv. v ltJ~ 1 lw vAJiUljll! 1\ 11 ,, 

2ooolv ~~j)v U~u~~vv~JLJ'v, 
' ' I . v;'~r<:j 

[ime--> 25.00 
f.bundance 

30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 ~.· 
lon 217.00 (216.70 to 217.70): SL02891.D\data.ms I 

, I 
I 3500

1 

• 

I 

3oooj 

I 
I 

2500j 
! 
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ParentPAH.MAC 
File : ParentPAH.mac 
J. Syslo MACRO to show just the parent PAH's - 10 ions, 01/12/2012 
non-normalized data - all chromatograms added & automatically prints. 

NAME ParentPAH 
format separated,,,O 
EIC 10:35,128 
EXCHANGE X,R5 
EIC 10:35,152 
pap=x+r5 
EIC 10:35,154 
pap=x+pap 
EIC 10:35,166 
pap=x+pap 
EIC 10:35,178 
pap=x+pap 
EIC 10:35,202 
pap=x+pap 
EIC 10:35,228 
pap=x+pap 
EIC 10:35,252 
pap=X+pap 
EIC 10:35,276 
pap=X+pap 
EIC 10:35,278 
pap=x+pap 
x=pap 
exchange x,rO 
DRAW 2, rO 

macro "printwin2",go 
remove printwin2 

remove parentpah 
clear 
return 

SERAS-017-DTM-011413_3 0774 
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File :C:\msdchem\l\DATA\030ll2\SL0289l.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

l Mar 20l2 2l:37 using AcqMethod DROTPH05l6ll.M 
Slick2 

Mise Info 
Vial Number: 

SERAS-Ol7-0005 DUP 
WCS-6B-072223-0929l0-JPS-KA-002-20 dup 
7 

r
bundance 

18000 

I 

1 17000 

16000 

15000 

14000 

13000 

12000 

11000 

10000 

9000 

8000 

7000 

6000 

5000 

4oool 

3000 

2000 

lon 128.00 (127.70 to 128.70): SL02891 D\data.ms (+) 

I 

, ~r,_~-,-T_,...--,~-r-r-

12.00 14.00 16.00 18.00 20.00 

SERAS-017-DTM-011413_3 

I 
I 

I 

~~L I 
~I 

I 

0775 



PAH1803N.mac 
File : PAH1803N.MAC 
J. Syslo MACRO for illustrating all PAH homologues: 4/10/08 
Separate fingerprints are not Normalized 
Combined fingerprints are not normalized. 

NAME PAH1803N 
format separated,,,O 
! methyl-naphthalenes 

macro "MNSCO.mac",go 
macro "MNS.mac",go 

methyl-fluoranthenes 
macro "Flco.mac",go 
macro "FL.mac" ,go 

methyl-dibenzothiophenes (Sulful fingerprint) 
macro "SS216co.mac",go 
macro "ss216.mac",go 

!methyl-phenanthrenes 
macro "PAco.mac",go 
macro "PA.mac",go 

methyl-fluoranthene/pyrenes 
macro "FPco.mac",go 
macro "FP.mac",go 

methyl-chrysenes 
macro "MCco.mac",go 
macro "mc.mac",go 

! REMOVE PAH1803N 
TIC 3:55 
exchange x,rO 
draw 2,r0 
remove pahl803N 
clear 
return 

SERAS-017 -DTM-011413 _ 3 
Page 1 
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File :C:\msdchem\l\DATA\030l12\SL0289l.D 
Operator Syslo 
Acquired 1 Mar 2012 2l:37 using AcqMethod DROTPH05161l.M 
Instrument Slick2 
Sample Name: SERAS Ol7 0005 DUP 
Mise Info WCS-GB-072223-092910 JPS KA-002 20 dup 
Vial Number: 7 

25000 

24000 

23000 

22000 

21000 

SERAS-017-DTM-011413_3 0777 



File :C:\msdchem\1\DATA\030112\SL02891.D 
Operator Syslo 
Acquired 1 Mar 2012 21:37 us AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0005 DUP 
Mise Info WCS 6B 072223-092910-JPS-KA-002-20 dup 
Vial Number: 7 

15000 

10000 

I 

200oo1 

I 
150001 

100001 

! 

SERAS-017-DTM-011413_3 

lon 142.00 (141.70 to 142.70): SL02891.D\data.ms 
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File :C:\msdchem\1\DATA\030112\SL02891.D 
Operator Syslo 
Acquired 1 Mar 2012 21:37 us AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS 017-0005 DUP 
Mise Info WCS 6B 072223 092910-JPS KA-002-20 dup 
Vial Number: 7 

f'\bundance 
~~~·-~·~--~··---- ;;-=;:-;7.::::-;:~-

lon 180.00 (179.70 to 180.70): SL02891.D\data.ms (+) 
i 120001 
I • 

115001 

110001 

I 

105ooj 

100001 
! 

95001 

90001 

8500 

80001 
75001 

I 
70001 

I 
6500! 

60001 
I 

5500 

5000 
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File :C: 1 030112\SL02891.D 
Operator Syslo 

red 1 Mar 2012 21:37 us DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS 017 0005 DUP 
Mise Info WCS 6B 072223-092910-JPS KA-002-20 dup 
Vial Number: 7 

SERAS-017 -DTM-011413_3 0 780 



File :C:\msdchem\1\DATA\030112\SL02891.D 
Operator Syslo 
Acquired 1 Mar 2012 21:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS 017 0005 DUP 
Mise Info WCS-6B-072223-092910-JPS-KA-002 20 dup 
Vial Number: 7 

Abundance 

1050001 

100000l 

! 
95oool 

I 

900001 
! 

850001 

800001 

l 
75000 

700001 

650001 

I 

eooooj 
I 

550001 

50000 

45000 1 

40000 

I 
35oooJ 

I 

300001 

I 
250001 

200001 
I 
I 

15000j 

I 
10000j 

I 

SERAS-017-DTM-011413_3 

lon 198.00 (197 70 to 198.70) SL02891.D\data.ms (+) 

0781 
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File :C:\msdchem\l\DATA\030ll2\SL0289l.D 
Operator syslo 
Acquired l Mar 2012 21:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS 017 0005 DUP 
Mise Info WCS 6B-072223 092910 JPS KA 002-20 dup 
Vial Number: 7 

----~-~~~~----~-----

~bundance 

i 16000] 

! ! I 14000] 

12oool 
i 

100001 

80001 

60001 
I 

4000
1 

lon 198.00 (197.70 to 198.70): SL02891.D\data.ms 

1"",',';.:
1 

loo 212.00 (211 .70to 212. 70)' Sl02891 . D\d•lo.m' I 

1 14000' 

' 

I 

I 

12000 

10000i 

8000 

6000]
1 

40001 

2oooj 
I 

~;;;~;;;,~ 
: 16000j 

14oooJ 
j 

12oooj 

10000j 

' aoooj 

60001 

4oooj 
' i 

2000j 

' 20.00 
lon 226.00 (225. 70 to 226.70): SL02891 .0\data.ms 

1 QL,-,-~~--·,~·~~-~-"-r~-·T·~~~-·"'" -·~,··-·r-·~,··--;-~~-,.--··-:--··~r-·" F·-·,--·-~---y--··T·--"-·;'--~-,-~---~~-~--~~-~---r··--,.---,---~~--~-~~--,·-·-·r- - ! 
[iJ:ne.-~->~~ 19.50 20.00 20.50 21.00 21.50 22.00 --~-~~_23.00 ---~j 
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File :C:\msdchem\1\DATA\030112\SL02891.D 
Operator Syslo 
Acquired 1 Mar 2012 21:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS 017 0005 DUP 
Mise Info WCS 6B-072223-092910-JPS KA-002 20 dup 
Vial Number: 7 

I 
22oooi 

I 
i 
I 

210001 
' l 

200001 

190001 
I 

180001 
I 

17oooj 
I 
I 
I 

160001 

15000; 
I 

14oooj 
! 

13000 

120001 

110001 

i 

~ 100001 
I 

9oool 
I 

I I 

aooo] II 
I li 70001 

I 
if 6oooj ,, 
II 

50001 II I 
ii: 
ill 

I i' 

40001 !
1 II ,I,, 

30001 

I' 1/ .j' 
f II 

I I 
I 

2oooj 

SERAS-017-DTM-011413_3 0783 



File 
Operator 

:C:\msdchem\1\DATA\030112\SL02891.D 
Syslo 

red 1 Mar 2012 21:37 us AcqMethod DROTPH0516l1.M 
Instrument Slick2 
Sample Name: SERAS-017 0005 DUP 
Mise Info WCS 6B-072223-0929l0-JPS KA-002 20 dup 
Vial Number: 7 

' 
I 

i 
15oooJ 

I ~ 
i! 
It 

, \ II 
10000j I II il il 

~,. ri. 1: 1 ~ 11 .. 
Jjt .11 

5ooo1 /11\ /1/i 

I /1
1 

\ pI A A 

J.~ .. c;~ ij vJ ~- ---~•A ~J'-~,_}\~,~"/'-_A•f:_~--~~A ,,, ·A:J' ~; ; 
ime--> 19.50 20.00 20.50 21.00 21.50 22.00 22.50 23.00 23.50 ~ 
boodoooe loo 206.00 T5.70 to 206.70)• SL02891.Did•"m' ' 

I !I 
150001 :· 

100001 I 
I I 

50001·., I 
(1 I~ I 

I ,~ 1\ .v\ I 
~ U \) ~~~._.. ·~~~-~~~~~~~ I 

I OFI=r~~~r=~~~~~~~~~.~_;~-~~.-:~~~~~· .-~,-~~··-.~~--,~~~~11,. 
mme--> 19.50 20.00 20.50 21.00 21.50 22.00 22.50 23.00 23.50 
f',bundance lon 220.00 (219.70 to 220.iO): SL02891.D=\--od-=at=a=.m:cs_~~..__.::~~- ~ 

I 

I 
I 

10000! 

SERAS-017-DTM-011413_3 0784 



File :C:\msdchem\1\DATA\030l12\SL02891.D 
Operator Syslo 
Acquired 1 Mar 2012 21:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017 0005 DUP 
Mise Info WCS 6B-072223 092910-JPS KA 002 20 dup 
Vial Number: 7 

' 

42001 
I 
' 

40001 
i 

i 

34001 
I 
l 

32ooj 

30001 
I 

2800; 

26001 

I 
I 

2400j 

2200 

2000 

1800 

SERAS-017 -DTM-011413 _ 3 0785 



File :C:\msdchem\1\DATA\030112\SL02891.D 
Operator Syslo 
Acquired 1 Mar 2012 21:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017 0005 DUP 
Mise Info WCS-6B-072223 092910 JPS KA 002 20 dup 
Vial Number: 7 

~bundance 
. 4000i 

I 
35ooj 

3000 

1500 

l 

3000! 

! 
I 

25001 
I 
I 

I 
2000! 

22.50 23.00 

SERAS-017-DTM-011413_3 

len 216.00 (215.70 to 216.70): SL02891.0\data.ms 

I 

23.50 

0786 



File :C:\msdchem\l\DATA\030112\SL0289l.D 
Operator Syslo 
Acquired 1 Mar 2012 21:37 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0005 DUP 
Mise Info WCS 6B 072223 092910-JPS KA-002 20 dup 
Vial Number: 7 

lon 242.00 (241.70-to 242.70): SL02891.D\data.ms (+) V>.bundance 
' 1 

8500j 

80001 

I 

7500j 
I 

I 
70001 

6500 

i 
6000] 

5500 

5000 

45ool 

40001 
I 

I 
II 

35001 ~ I 

30001 

I, 
I, 

!t 

I 
:I 
II 

2500j I' II I I' 
I 11 

2000j II 
'I 

'I 

II 
I 

i 
II 

i l 

15ool 
I 
! 

10001 
I 
I 
i j 

~~ 

5001 

I 
I ' 

0 t-'"'T-r"~"T'T,,~-,;--,....-...,..,-,-T--r;-r--r'''"~I''T"'~'iTT"rT:'~,,-,-T,,~-,,,,.,--,,~""'"''--r-'r-'1-;-'r~r-'r;--,-~,,-,,-" _,_,,,.,,_,--,.--~-""--T~-r-~~-:--1-~r,·;--r--r;-,---r-r---,,--r,--rr-;---,- i 
[rime--> 25.00 25.?Q_15.40 25.60 25.80 26.00 26.20 26.40 26.60 26:ao 21:oo 21d!2_1L_4Q.__?7.t~()_1_I:130.--?~&Q_28:2o -~8.40 ~ifiQ__?fi§JLJ 
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File :C:\msdchem\l\DATA\030ll2\SL0289l.D 
Operator Syslo 
Acquired l Mar 20l2 2l:37 using AcqMethod DROTPH05l6ll.M 
Instrument Slick2 
Sample Name: SERAS Ol7-0005 DUP 
Mise Info WCS-6B-072223-0929l0-JPS-KA-002 20 dup 
Vial Number: 7 

I 
7000] 

60J 
i 

50001 

i 

t\ 
~ II 
'I I II l, I 
I I I 

2000 II I \I 
1ooo

1 
/\ 1 v 

! ~~J~v I 
I 0 ' I I ' ' ' ' '' ,- ' "~~' 
frime--> 25,00 25.20 25.40 25.60 25.80 26.00 26.20 26.40 26.60 26.80 27.00 27.20 27.40 27.60 27.80 28.00 28.20 28.40 28.60 28.80 

e lon 256.00 (255.70 to 256.70): SL02891.D\data.ms 
I . 

' I ' 

I 70001 I 
: I 
' I 

1 I 6ooo
1 

I 
I ' 

5oooJ 

i 
I 

40001 

I 

2oooj 
I 

I 
10001 
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MCDET.MAC 

! File : MCDET.MAC 
! J. Syslo MACRO for compiling methyl chrysene fingerprints in oil - 11/15/07 
on Liberty 

NAME MCDET 
format separated,,,! 
EIC 24.8:29,242 
EIC 24.8:29,256 
r5 = x+y 
DRAW 2,r5 
macro "printwin2.mac",go 
remove printwin2 
remove Mcdet 
clear 
return 

SERAS-017-DTM-011413_3 0789 
Page 1 



File :C:\msdchem\1\DATA\0301l2\SL02891.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

l Mar 2012 21:37 
Slick2 

SERAS-017-0005 DUP 

using AcqMethod DROTPH05l6l1.M 

Mise Info WCS 6B 072223-092910 JPS KA 002 20 dup 
Vial Number: 7 

~bundance 
I I 1 

85ooj 

! 
aoooj 

I 
75ooj 

70001 
I 

6500 

6000 

I 
5500j 

5000 

4500 

.J 
l 
l 

3500 

2500 

2oooi 

15001 

I 
10001 

SERAS-017-DTM-011413_3 

lon 242.00 (241.70 to 242.70): SL02891.D\data.ms (+) 

0790 



( 

---_./ .. 
I 

.-
._ -
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Data Path 
Data File 
Acq On 
Operator 

mple 

Quantitation Report 

C:\msdchem\1\DATA\030112\ 
SL02892.D 

1 Mar 2012 22:38 
Syslo 
SERAS 017-0006 

(Not Reviewed} 

CL 6B 072223-092710 JPS-KA-001-33 
8 Sample Multiplier: 1 

Quant Time: Mar 01 23:28:30 2012 
Quant Method C:\MSDCHEM\1\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Thu Mar 01 17:23:08 2012 
Response via Initial Calibration 

Compound R.T. Qion Response Cone Units Dev(Min) 

Internal Standards 
1) d10 Phenanthrene 
5) d30 Tetradecane 
6) d50 Tetracosane 
8} d74 Hexatriacontane 

System Monitoring Compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
3) d14-o-Terphenyl {s} 
Spiked Amount 20.000 
4) Sa-Androstane {s} 
Spiked Amount 20.000 
7} d62 Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

#) qualifier out of range (m) 

18.704 188 321005 
13.532 66 94522 
23.784 66 131524 
34.595 66 117275 

18.821 188 532149 
Recovery 

19.733 244 250024 
Recovery 

21.140 260 33364 
Recovery 

28.156 66 229799 
Recovery 

10.00 
10.00 
10.00 
10.00 

15.59 

16.67 

18.28 

19.78 

ug/mL 0.00 
ug/mL 0.00 
ug/mL 0.00 
ug/mL 0.00 

ug/mL 0.00 
77.95% 

ug/mL 0.00 
83.35% 

ug/mL 0.00 
91.40% 

ug/mL 0.00 
98.90% 

Qvalue 

manual integration (+) signals summed 

2013 SLICK2 0792 Page: 1 



Dat 
Data 

CJ) Acq 
m Opera 

Quantitation Report 

C: 1\DATA\030112\ 
SL02892.D 

1 Mar 2012 22:38 
Syslo 
SERAS 017 0006 

(Not Rev 

)>
;::a Samp 

Mise 
C{J ALS 

CL-6B 072223-092710-JPS KA-001 33 

0 
8 Sample Mult lier: 1 

..... 
~Quant Time: Mar 01 3:28:30 2012 
~ thod C:\MSDCHEM\1\METHODS\DROTPH0516l1.M 
~ DRO/TPH ICAL + Burr. 05/l6/1l 
b e Thu Mar Ol l7:23:08 20l2 

Re Initial Calibration 

U? 

g 
U? 

"' g c: 
1l :;:, 

I c: 

"' .c: e-
"' f-
6 ... 
;:; 

DROTPH 6 1.M Thu Jan 10 15:42:54 20l3 SLICK2 

ed) 

U? 

g 

Page: 2 



ENOfingFINAL.mac 
File : ENOfingFinal.MAC 
J. Syslo MACRO for printing select fingerprints for Enbridge Oil, 01/09/2012 

name ENOfingFinal 

TIC 
draw 2,x 

macro "TICTPH.mac",go 
remove TICTPH 
macro "TPH8583Stacked.mac",go 
remove TPH8583Stacked 

macro "TPHSERAS.mac",go 
remove TPHSERAS 

macro "ENOTPHSEPN.mac",go 
remove ENOTHPSEPN 

macro "HOPSTER.mac",go 
remove HOPSTER 

macro "ParentPAH.mac",go 
remove PARENTPAH 

macro "PAH1803N.mac",go 
remove pah1803n 

macro "McDet.mac",go 
remove McDet 

remove ENOfingFinal 
clear 
return 

SERAS-017-DTM-011413_3 Page 1 
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Macros used to generate fingerprint chromatogram.5 for the En bridge Oil samples. 

SERAS draft GC/MS SOP 1803 allows analytical characterizations and evaluation of petroleum oils for comparison purposes. 

Certain classes of source specific chemical compounds are targeted in this qualitative comparison; these target compounds are 

both unique descriptors of an oil and chemically resistant to environmental degradation. Spilled oil can be assessed in this way 

as being similar or different from potential source samples by direct visual comparison of specific extracted ion chromatograms 

(EIC). 

The SERAS method implements several unique techniques to present and assess the ''fingerprints'' that are far superior to 

comparing just individual fingerprints and determining whether fingerprints are similar or not The method utilizes several 
different Visual Diagnostic Ratios (VDR) where two or more different compound class fingerprints are presented together 

'"stacked'' on top of each other. where the fingerprints are usually not normalized. When presented in this manner, the total 

fingerprint match can be assessed by comparing the peak to peak ratios as well as the total intensity (based on concentration of 

those compounds) of the fingerprints relative to each other. These Visual Diagnosric Ratios are generated by the GC/MS data 
system using customized macros; the selection of ions/compounds are usually dictated or driven by project specific conditions, 

or by the nature or identity ofthe spilled oil. 

Data Presentation & Direct Visual Comparison of Enbridge Oil Fingerprints (EIC): SERAS will generate only the 

relevant and appropriate selected EJC necessary to identify, differentiate, or supply the conclusive evidence for the oil samples 

and reference oils. The number of possible fingerprints that can be presented using either the single classes of compounds, or 

by various combinations of "stacked" fingerprints is almost unlimited and not practicaL The EIC of the suspected source oils 

were compared to appropriate EIC of the spilled oil. The following macros were written to process, extract and present key 

fingerprints and ·'stacked'' fingerprints to evaluate and compare the key VDR of the Enbridge Oil samples. 

The following macros were used to produce the conclusive VDR that were used to evaluate the oil fingerprints: 

• ENOfingFinal.mac: This macro ran the following 8 nested macros to produce VDR and fingerprints: 
o TICTPH.mac: Illustrates the VDR comparing the total ion chromatogram (TIC) relative to the Total 

Petroleum Hydrocarbon (TPH) fingerprint generated by macro TPHSERAS.mac. 
o TPH8583stacked.mac: A simple useful VDR that compares the ion 85 over ion 83 TPH non normalized 

fingerprints. Note that the 85 ion represents the saturated hydrocarbons while the 85 ion is representative of 
the cyclo- and naphthenic hydrocarbons. 

o TPHSERAS.mac: This macro extracts the signal for six ions (I 05, 83, 85, 113, 123, and 183) which cover 
the following: gasoline range organics (GRO) (I 05), naphthenes (83), saturated hydrocarbons (SHC) ( 113), 
isoprenoids (113 and 183) and bicyclic sesquiterpanes (123), and adds them together to form the TPH 
fingerprint of the sample. This combined 6 ion fingerprint is also used to quantitate TPH by GC/MS using 
draft SERAS SOP 1841, Routine Analysis of Total Petroleum Hydrocarbons (TPH) in Soil and Water by 
GCIMS-SIM Most labs that attempt to quantitate TPH by GC/MS use just ion 85. 

o ENOTPHSEPN.mac: This is a similar macro to TPHSERAS.mac, but plots each of the 6 EIC's used for the 
combined TPH signal of TPHSERAS.mac. Currently, this presentation is being used to study the effects of 
biodegradation on each of the 6 separate 

o Hopster.mac: This is an example of a stacked set of fingerprints of ion 191 for terpanes and hopanes, over 
ion 217, steranes, biomarker compounds. 

o ParentPAH.mac: Shows the EIC's for just the individual non-alkylated PAH compounds for the entire 
sample. This extracts and prints a chromatogram for only the parent PAH's: it essentially separates and 
shows approximately 20 priority pollutant PAH's that are present in the oil. 

o PAH1803N.mac: Illustrates all the alkylated PAH homologues in a stacked non-normalized format, and as 
one combined "fingerprint" for each class (alkyl-naphthalenes, methyl-chrysenes, etc). 

o MCDET.MAC: Compiles and shows the total methyl- and dimethyl-chrysene fingerprint bracketed an 
internal standard a reference, 

SERAS-017-DTM-011413_3 0795 



The following macro was used to provide a fingerprint to satisfy QC criteria listed in fingerprint method ASTM D-5739 : 

Standard Practice for Oil Spill Source Identification by Gas Chromatography and Positive ion Electron Impact Low 

Resolution Mass Spectrometry 

o FireF117.mae: This shows two stacked fingerprints composed of the ion 85 graphic trace for alkanes and the ion 191 
hopane fingerprint. This presentation is primarily used to evaluate the CG-117 reference oil that is analyzed at the 
beginning and end of a 12 hour sequence, but has useful applications for unknown site oils. 

As stated previously, the number of combinations and construction of the stacked VDR are limitless. but the difficulty and 

challenge is to identify and determine the essential and unique fingerprints, or combination of stacked fingerprints that will aid 

in establishing the identity of petroleum products and comparing the key fingerprints of a suspected source with samples. 

SERAS-017-DTM-011413_3 0796 



TICTPH.MAC 

! File : TICTPH.MAC 
! J. Syslo MACRO for presenting TIC vs. TPH as 85 & 83 
! Normalized 
NAME TICTPH 
format separated,, ,1 
EIC 4.5:55,85 
EIC 4.5:55,83 
r5=X+Y 
TIC 3:55 
exchange r5,x 
exchange r5,y 
merge 
draw 2,x 
macro "printwin2",go 
remove printwin2 
tic 4.5:55 
exchange x,rO 
clear 
draw 2,r0 
remove ticTPH 
return 

SERAS-017-DTM-011413_3 
Page 1 
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File :C:\msdchem\1\DATA\030112\SL02892.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

Syslo 
1 Mar 2012 22:38 using AcqMethod DROTPH051611.M 
Slick2 

SERAS-017-0006 
CL-6B-072223-092710-JPS-KA-001-33 
8 

fbundance
1 

I 350000 

·--~~-~~, TIC: SL02892.D\data .ms I 
I 

I 
300000 

250000 

200000 

150000 

100000 

50000 

ime-> 5.00 
bundance lon 85.00 (84.70 to 85.70): SL02892.D\data.ms (+) 

40000 

35000 

30000 

25000 

20000 
I 1 
I 

15000 

10000 

1 

5000

1 

L'..~~im~e:.:.:--::.> _ _ :L' ~~5..!!'~·:;f~o~'~_:_;_2_-.-_-_!.''1 ~0·.~1 o-.--_o-.-'~~~~~·1~5:1 o:o~~~~~:~~o:'-o~o··~~~·~~2:;5;.o:;o~~~~~:3~o::-o"'~o_-_-.-_-~r--;~'oQ"~~4-0 .·o~o -~·-r---;·"'-'5 •. _,_o-o:~~~· 50.0;-.=~~J 
SERAS-017-DTM-011413_3 0798 



· TPH8.583stack~d. MAC 
' '··. ~ . ~. 

I File : TPH8583stacked.MAC 
I J. Syslo MACRO for presenting 85 over the 83 fingerprint - Not Normalized. 
Can determine 
I early bildegradation by loss of ion 85 saturated hydrocarbons. Simple 
degradation will 
I quickly earase the SHC's, yet leav the ion 83 fingerprint unchanged. JS 

I Not Normalized 
NAME TPH8583stacked 
format separated,,,O 
EIC 4.5:55,85 
EIC 4.5:55,83 

. . . merge 
.····.· draw 2,x 

'macro "printwin2.mac" ,go 
·· remove pri ntwi n2 
exchange x,rO 
clear 
draw 2,r0 
remove TPH8583stacked 
return 

SERA5-017-DTM-011413_3 0799 
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File :C:\msdchem\l\DATA\0301l2\SL02892.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

l Mar 2012 22:38 
Slick2 

using AcqMethod DROTPH0516l1.M 

Mise Info 
Vial Number: 

~bundance 
. I 

40000] 

350001 

I 
I 

300001 
l 

I 

I 
250001 

200ooi 
l 

15000 

SERAS 017 0006 
CL-6B-072223-092710-JPS KA-001 33 
8 

ion 85.00 (84.70 to 85.70): SL02892.D\data.ms 

I I 

i 

1

::

1 

llilliJ~~~-
~ime--> 0 5. oo ~J!!-~1~0~. o~o~~~1=_5'. o~o.-.--.-.-2~0 .'o'"o ._,..__,_.,2~5 •. o~o·.-.-......-3o''~oo,.-~~3=5~. o:o;=;=:=;::::;:=:;:::::;::::;:=;:::=;=::;:=:;=;::=;:=:;:::::::;= 

Abundance lon 83.00 (82.70 to 83.70): SL02892.D\data.ms ~ 

I 40000! 

I I 
350001 

300001 

25oooj 
I 
i 

I 
200001 

I 
! 

15000i 

I 
! 
! 
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TPHSERAS.mac 
File : TPHSERAS.mac 
J. Syslo MACRO for sum of GRO (105) & ORO (85+83+113+123+183) TPH 
For total GRO & ORO +UCM TPH quanted as total fingerprint 

*** New way to do TPH with 6 ions not just 83 + 85**** 
***Developed October 2009 for ORO in water PT sample by J. Syslo**** 

Plots NOT normalized 
integratable in window 2 

! This will automatically print the fingerprint, then after macro runs, show TPH 
over TIC onscreen 

NAME TPHSERAS 
format separated,,,o 
EIC 4:55,105 
EIC 4:55,123 
r6=X+Y 
eic 4:55,113 
eic 4:55,183 
r7=X+Y 
eic 4:55,85 
eic 4:55,83 
r8=X+Y 
r4=r6+r7+r8 
exchange r4,r0 
DRAW 2,r0 
macro "printwin2.mac",go 
!emove printwin2 
TIC 4:55 
draw 1,x 
remove TPHSERAS 
clear 
return 

SERAS-017-DTM-011413_3 
Page 1 
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File :C:\msdchem\1\DATA\030112\SL02892.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 22:38 
Slick2 

SERAS-017-0006 

using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

f\bundance 

75000 

70000 

65000 

60000 

55000 

50000 

45000 

40000 

35000 

30000 

25000 

20000 

15000 

10000 

5000 

I , 

CL-6B-072223-092710-JPS-KA-001-33 
8 

len 85.00 (84.70 to 85.70): SL02892.0\data.ms (+) 

I o ,_! • ..-1 .,.--: .--r--r-r1 -..,.---,--

tnme--> 5.00 10.00 
..,---,.---,--,-~..,--,..-,--,--,-· I .-. -r---r---<.....,--,-..,.--,....,- T ....,. . .. ,-.,...,.~~..,....~~· , 

15.~oo~-~2~o"".o~o _ _ ..c2.,.,5~.o~o~_....:-'.3o~.~oo~ _ ___,3~5~.oo 40.oo 45.oo 

SERAS-017-DTM-011413_3 0802 
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ENOTPHsepn.mac 

! File : ENOTPHsepn.mac 
! J. Syslo MACRO for presenting TPH as separate 85 + 113 + 83 + 123 + 183 + 193 
signals 

! normalized and stacked for Enbridge Oil - left ion 105 out (formaldehyde 
peaks) 

NAME enoTPHsepn 
format separated,,,! 
EIC 4.5:55,85 
eic 4.5:55,113 
merge 
EIC 4.5:55,83 
merge 
EIC 4.5:55,123 
merge 
EIC 4.5:55,183 
merge 
EIC 4.5:55,193 
merge 
! EIC 4.5:55,105 
! merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
remove ENOTPHsepn 
clear 
return 

SERAS-017-DTM-011413_3 0803 
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File :C:\msdchem\1\DATA\030112\SL02892.D 
Operator Syslo 
Acquired 1 Mar 201 2 22:38 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS - 017-0006 
Mise Info CL-6B-072 22 3-092710-JPS-KA-0 01-33 
Vial Number: 8 

bundance 
30000 

lon 85.06 (84.70 to 85.70): SL02892.D\data .ms --------·-

! 20000 

l~o--> 
bundance 

10000 

ime-> 5.00 
bundance 

40000 

20000 

ime--> 5.00 
bundance 

5000 

ime-> 5.00 
bundance 

6000 

4000 

I 

I ""I l I ime-> 5.00 
r bundance 

I 4ooo 

I 

I 
2000 

I 

~ime--> 0 -~T-

5.00 

10.00 15.00 

10.00 15.00 

15.00 

I ' 
t .. 

10.00 15 00 

10.00 15.00 

SERAS-017-0TM-011413_3 

20.00 25.00 30.00 35.00 40.00 
lon 83.00 (82.70 to 83.70): SL02892.D\data.ms 

20.00 25.00 30.00 35.00 40.00 
lon 123.00 (122.70 to 123.70) : SL02892.0\data.ms 

20.00 25.00 30.00 35.00 40.00 
lon 183.00 (182.70 to 183.70) : SL02892.D\data.ms 

20.00 25.00 30.00 35.00 40.00 
lon 193.00 (192.70 to 193.70): SL02892.D\data.ms 

-·-1·--.....,.......---~-r--r··-r--·r I r-· 
20.00 25.00 30.00 35.00 40.00 

45.00 

,--
45.00 

45.00 

45.00 

45.00 

0804 

50.00 

50.00 

50.00 

i 

50.00 ~ 
I 
I 
I 
I 

5o:oo =J 



HopSter.MAC 
! File : HopSter.MAC 
! J. Syslo MACRO for hopane fingerprint·fFcOm November 2007 program: 
! for displaying both Hopane and Steranes on one page: QOrmalized chromatogr~~ 
! using it on Slick2 now 8/18/09 J. Syslo 

NAME HOPSTER 
format separated,, ,1 
EIC 25:40,191 
EIC 25:40,217 
merge 
draw 2,x 
macro "printwin2.mac",go 
remove printwin2 
tic 4:50 
exchange x,rO 
draw 2,r0 
remove hopster 
clear 
return 

SERAS-017-DTM-011413_3 
Page 1 
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File :C:\msdchem\l\DATA\0301l2\SL02892.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

l Mar 20l2 22:38 using AcqMethod DROTPH05l6ll.M 

Mise Info 
Vial Number: 

~bundance 
I 

120001 

I 
11oool 

100001 
I 
I 

9000J 

I 
80001 

7000ji 

6000 

5000 

Slick2 
SERAS Ol7 0006 
CL 6B-072223 0927l0-JPS-KA-00l 33 
8 

ion 191,00 (190.70 to 191.70): SL02892.D\data.ms 

I 
I 
I 

r 1 

4000j , 11 1 111 

j 1 I! ~u !I :1 1 , 

11 /1 

, ::::i.JL~~Jv~~~)v~lWw"w~JL~~~/~.?~ 
h"ime--> 25.00 26.00 2ioo 28.00 29.00 30.00 31.00 32.00 33.00 34.00 35.00 36.00 37.00 38.00 39.00 l 
~bundance ion 217.00 (216.70 to 217.70): SL02892.D\data.ms 

I I I 
I 3000! 

2500 

2000 
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ParentPAH.MAC 
File : ParentPAH.mac 
J. Syslo MACRO to show just the parent PAH's - 10 ions, 01/12/2012 
non-normalized data - all chromatograms added & automatically prints. 

NAME ParentPAH 
format separated,,,O 
EIC 10:35,128 
EXCHANGE X,R5 
EIC 10:35,152 
pap=x+r5 
EIC 10:35,154 
pap=x+pap 
EIC 10:35,166 
pap=x+pap 
EIC 10:35,178 
pap=x+pap 
EIC 10:35,202 
pap=x+pap 
EIC 10:35,228 
pap=x+pap 
EIC 10:35,252 
pap=x+pap 
EIC 10:35,276 
pap=x+pap 
EIC 10:35,278 
pap=x+pap 
x=pap 
exchange x,rO 
DRAW 2,r0 

macro "printwin2",go 
remove printwin2 

remove parentpah 
clear 
return 

SERAS-017-DTM-011413_3 0807 
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File :C: \ msdchem\1\DATA \ 0 3 0112 \ SL02892.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Ma r 2012 22:38 using AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

Slick2 
SERAS-017-0006 
CL-6B-072223-092710-JPS-KA-001-33 
8 

lon 128.00 (127.70 to 128.70): SL02892.Didata.ms (+) 

SERAS-017-DTM-011413_3 0808 



PAH1803N.mac 
File : PAH1803N.MAC 
J. Syslo MACRO for illustrating all PAH homologues: 4/10/08 
Separate fingerprints are not Normalized 
Combined fingerprints are not normalized. 

NAME PAH1803N 
format separated,,,O 
! methyl-naphthalenes 

macro "MNSCO.mac",go 
macro "MNS.mac",go 

methyl-fluoranthenes 
macro "Flco.mac",go 
macro "FL. mac" ,go 

methyl-dibenzothiophenes (Sulful fingerprint) 
macro "SS216co.mac",go 
macro "ss216.mac",go 

!methyl-phenanthrenes 
macro "PAco.mac",go 
macro "PA.mac",go 

methyl-fluoranthene/pyrenes 
macro "FPco.mac",go 
macro "FP.mac",go 

methyl-chrysenes 
macro "MCco.mac",go 
macro "mc.mac",go 

! REMOVE PAH1803N 
TIC 3:55 
exchange x,rO 
draw 2,r0 
remove pahl803N 
clear 
return 

SERAS-017 -DTM-011413_3 
Page 1 
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File :C:\msdchem\l\DATA\030112\SL02892.D 
Operator Syslo 
Acquired 1 Mar 2012 22:38 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS 017-0006 
Mise Info CL 6B 072223-092710 JPS-KA-001-33 
Vial Number: 8 

Abundance 

19oooj 

I 

18oool 

17oooj 

1·1 

~~~ 16000~ I 
I I 

15000 I 

I 
140001 

SERAS-017 -DTM-011413 _ 3 

lon 184.00 (183.70 to 184.70): SL02892.D\data.ms (+) 

0810 



File :C:\msdchem\l\DATA\030112\SL02892.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 

Syslo 
1 Mar 2012 22:38 using AcqMethod DROTPH051611.M 
Slick2 

SERAS 017 0006 
CL-GB-072223-092710 JPS-KA-001 33 

Vial Number: 8 

lon 142.00 (141.70to 142.70): SL02892.D\clatams~~~-~~~~··-~·~~~-~~-~ 

I 
rnme--> 
Abundance 

I I 
i 

150001 

1ooooj 

SERAS-017-DTM-011413_3 

' 
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File :C:\msdchem\1\DATA\030112\SL02892.D 
Operator Syslo 

red 1 Mar 2012 22:38 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0006 
Mise Info CL 6B 072223 092710-JPS-KA-001-33 
Vial Number: 8 

i 
I 

115001 
I 
I 

110001 

I 
105001 

100001 

i 
9500j 

goooj 

85001 
I 

8000 

7500j 
I 

70001 

I 

65001 

60001 

II 

I 
I 
I 

55001 
/i 

5000; !I 
II 

4500 
)I I 

~~~ I I 
40001 

11
11 I/: I 

I It 

I'' 
I 

35ool I I 
: I ~i 1il 
I 

I j, 11 
I II !I 

30001 11 II 
I 

II I 
I 

2500j 

2oooj 
I 
I 

1500: 
! 

1000j 
I 
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File 
Operator 

:C:\msdchem\1\DATA\030112\SL02892.D 
syslo 

red 1 Mar 2012 22:38 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS 017 0006 
Mise Info CL 6B-072223 092710 JPS-KA-001 33 
Vial Number: 8 

f.bundance 
; I 

, 60001 I 
i i! 

5000J II 
! li 

ion 180.00 (179.70 to 180.70): SL02892.D\data.ms 

4000j II 

1

. !t 1 
3000 II il 

: ·I 'I 
2000

1 .~II ~ II ~ 
1000[-~~- -~J ~ WL~JU L-lAfllf'\/VJ l~~JVv'~~-'v"'JC.~Jc j 

o' ~I 
IT'ime--> 17.00 17.50 18.00 18.50 19.00 19.50 20.00 20:50 21 :oo j 
r'bundance ion 194.00 (193.70 to 194.70): SL02892.D\data.ms I 
• I I 

i 6oooj . 

I 5ooo! 

I

! 4000! 

30001 

20001 
I 

10001 

I 

! o} . . , 
[ime--> 17.00 ___ 17.50 __ ~-_J_8.00 
f-bundance 
' i 

6oooj 
I 

50001 
l 

4oool 
I 
i 

3000: 
i 
i 

2oooj 

SERAS-017 -DTM-011413 _ 3 

~ I i 
18.50 19.00 19.50 20.00 20.50 21.00 J 

ion 208.00 (207.70 to 208.70): SL02892.D\data.ms------------~~~----l 
j; I 
1

1 I :I . 
!I 
h 
!I 
ii 

0813 



File 
Operator 

:C:\msdchem\l\DATA\030ll2\SL02892.D 
Syslo 

red l Mar 2012 
Slick2 

22:38 using AcqMethod DROTPH0516ll.M 
Instrument 
sample Name: 
Mise Info 
Vial Number: 

~bundance 

11ooooJ 
I 
I 

105oooJ 

1000001 

I 

95000] 

900001 
I 
I 

85000i 

80000 

I 
75oooj 

' 

70000 

65000. 

60000 

55000 

50000; 
I 

i 
450001 

400001 
I 

I 

35oooj 

30000! 

I 
25oooJ 

l 

SERAS-017-0006 
CL-6B-072223-0927l0 JPS-KA-001-33 
8 

lon 198.00 (197.70 to 198.70): SL02892.0\data.ms (+) 

SERAS-017 -DTM-011413 _ 3 0814 



File :C:\msdchem\1\DATA\030112\SL02892.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 22:38 
Slick2 

us AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

16000] 
I 

14oooj 

12oool 
! 

10000
1 

8000 

SERAS 017 0006 
CL 6B-072223 092710-JPS KA-001 33 
8 

I 
! 
li 
11 l 

I
ll! II 

It 

!l ill 
j! I 
i\ II 
/1 I I 

::i II I jl 
2000! I\ I \ I I " I 

I ok~~V~V~~~~~~\__~L~j 
rTime--> 19.50 20.00 20.50 21.00 21.50 22.00 22.50 23.00 ~ 

r
bundance

1 

lon 212.00 (211.70 to 212.70): SL02892.0\data.ms 

16000] 
I , 

1 14oooj
1 

12000 
I 
I 

10000 

8000 

60001 
I 

40001 

I 2oool 

~imo--> 0 

~bundance 

160001 
I 
I 

14000] 

12000] 

I 
10000j 

I 

8000j 

6000i 

4000] 

I 
20001 

I 

19.50 
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File :C:\msdchem\l\DATA\030112\SL02892.D 
Operator Syslo 
Acquired l Mar 2012 22:38 us AcqMethod DROTPH0516ll.M 
Instrument Slick2 
Sample Name: SERAS 017-0006 
Mise Info CL-6B-072223 092710-JPS KA-001 33 
Vial Number: 8 

lon 192.00 (191.70 to 192.70): SL02892.D\data.ms (+) f-bundance 

• I 
20000J 

i 
I 

190001 

I 

18000j 

170001 
I 

! 
16000; 

15000 

14000 ~ I, 
I 
I 

13000j 
l 

12000 

110001 I 
I 
I 

100001 

I 

~ 9000 

I 

I 80001 
I, I II 

7oooj 
I' II :I:, 
I I'J I ,j ,, 

60001 II :j[ I. 
!!1 

ill 
5000 lit 

'~I 
IIi 

4oooj 
I! I 
ill 

j I! 
3oool 

i 

li 

I 
II 

il 

/I 

,, 
i ,, 

I II 

il I 
II 
I 
I 

I 
I I I 

1\ I 
\I j, 
I I 
I' I I I, 
. I 

I 
I\ ,, 
! i 

II 
:: 
i' 
II 

\I 
iJ 
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File :C:\msdchem\1\DATA\030112\SL02892.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 22:38 
Slick2 

us AcqMethod DROTPH051611.M 

Mise Info 
Vial Number: 

l 
I 

150001 
l 

i 

100001 

I 

5oooJ 
I 
l 

15000 

I 

100001 

l 

5000 

150001 

SERAS 017 0006 
CL-6B-072223-092710-JPS KA 001 33 
8 

SERAS-017-DTM-011413_3 

23.50 

·~~.---..-~--.!! 

---~~~~ 
I 

0817 



File 
Operator 

:C:\msdchem\1\DATA\030112\SL02892.D 
Syslo 

red 1 Mar 2012 22:38 using AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS 017 0006 
Mise Info CL-6B 072223 092710 JPS KA-001 33 
Vial Number: 8 

3400! 
I 

! 

32ooj 

I 
I 

i 
30001 

2sooJ 
I 

2600 

l 
24001 

2200j 

i 

2000 

1800] 

I 

16001 
I 
! 

14001 

12001 

! 
1000] 

! 
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File :C:\msdchem\1\DATA\0301l2\SL02892.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

l Mar 2012 22:38 using AcqMethod DROTPH05l6ll.M 
Slick2 

SERAS 017-0006 
Mise Info CL 6B 072223 092710 JPS KA-001-33 
Vial Number: 8 

rbundance, 

I I 
1 3oooj 

i 
I 

25001 
I 
' 

I 
2000 

I 
15001 

i 

3000 

2500 

I 
I 

10001 
I 
I 
I 

I 
5001 

SERAS-017 -DTM-011413_3 

lon 216.00 (215.70 to 216.70): SL02892.D\data.ms 

fi 
il 
I! 

II 
il 
1: 
I' 
il 

i 
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File 
Operator 

:C:\msdchem\l\DATA\030ll2\SL02892.D 
Syslo 

red 1 Mar 2012 22:38 us AcqMethod DROTPH051611.M 
Instrument Slick2 
Sample Name: SERAS-017-0006 
Mise Info CL 6B 072223 092710 JPS KA OOl 33 
Vial Number: 8 

7500i 
I 

7000 

6500J 
l 
I 
I 

60001 

I 

' 
5500! 

I 
50001 

I 

4500j 

4000 

I 

3500i 
i 

30001 

{I 
: 

25ooj d 
I I 

2000' 
' 

SERAS-017-DTM-011413_3 0820 



File :C:\msdchem\1\DATA\030112\SL02892.D 
Syslo Operator 

Acquired 
Instrument 
Sample Name: 

1 Mar 2012 22:38 using AcqMethod DROTPH051611.M 
Slick2 

Mise Info 
Vial Number: 

SERAS-017 0006 
CL-6B-072223-092710-JPS KA-001-33 
8 

Abundance 
I 8000] 

I 
7000! 

i 
6000l 

i 
5000) 

l 
40001 

I 
I 

lon 242.00 (241.70 to 242.70): SL02892.D\data.ms 

I, ~ 
3000 11 II 

I I I I ~ i, 

20001 /I I I /I II 
I i I I \ II !~I I 

I 1000! I L_ -~~rJ v \1 \ L_~,~J'~~/--~-~~---~j'c ~"--~~-~-1 
fA.bundance lon 256.00 (255.70 to 256.70): SL02892.D\data.ms 
I 80001 I 
I I I 
' 7oooj I\ 

1

, 

I ~~ 

6oool II i 

j !I I 
5000 il 
4000i 

I 
I 
I 

3000J 

i 
I 

20001 
I 

10001 

SERAS-017-DTM-011413_3 

i! 

II 
! ; 
; i ! ! 
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MCDET.MAC 

! File : MCDET.MAC 
! J. Syslo MACRO for compiling methyl chrysene fingerprints in oil - 11/15/07 
on Liberty 

NAME MCDET 
format separated,,,! 
EIC 24.8:29,242 
EIC 24.8:29,256 
r5 = x+y 
DRAW 2,r5 
macro "printwin2.mac",go 
remove printwin2 
remove Mcdet 
clear 
return 

SERAS-017-DTM-011413_3 0822 
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File :C:\msdchem\1\DATA\030112\SL02892.D 
Operator 
Acquired 
Instrument 
Sample Name: 
Mise Info 
Vial Number: 

~bundance 
, I 

I 

a5ooj 
I 
I 

I 
i 

8000j 

7500 

7oooj 

I 
65001 

60001 
I 

5500! 
I 

50001 

I 
4500 

4000J 

3500 

3000 

Syslo 
1 Mar 2012 
Slick2 

22:38 using AcqMethod DROTPH051611.M 

SERAS-017 0006 
CL-6B-072223-092710 JPS KA-001-33 
8 

lon 242.00 (241.70 to 242.70): SL02892.0\data.ms (+) -~--~~---~~~---~~ 

SERAS-017-DTM-011413_3 0823 
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Data Path 
Data File 
Acq on 
Operator 

ample 
sc 
S Vial 

Quantitation Report 

C:\msdchem\1\DATA\030112\ 
SL02894.D 

2 Mar 2012 00:40 
syslo 
10K CG 117 Reference 
RUL0003 EOS Reference 
10 Sample Multiplier: 1 

Quant Time: Mar 05 12:23:25 2012 

(QT Reviewed) 

Quant Method C:\MSDCHEM\l\METHODS\DROTPH051611.M 
Quant Title DRO/TPH ICAL + Surr. 05/16/11 
QLast Update Thu Mar 01 17:23:08 2012 
Response via Initial Calibration 

Compound R.T. Qion Response cone Units Dev(Min) 

Internal Standards 
l) d10-Phenanthrene 
5} d30 Tetradecane 
6) d50-Tetracosane 
8) d74 Hexatriacontane 

System Moni Compounds 
2) d10-Anthracene {s} 
Spiked Amount 20.000 
3) d14 o- {s} 
Spiked Amount 20.000 
4) sa-Androstane {s} 
Spiked Amount 20.000 
7) d62 Triacontane {s} 
Spiked Amount 20.000 

Target Compounds 

18.708 
13.529 
23.792 
34.605 

0.000 

0.000 

0.000 

0.000 

188 
66 
66 
66 

188 

244 

260 

66 

727287 
207961 
281953 
245390 

Od 
Recovery 

Od 
Recovery 

Od 
Recovery 

Od 
Recovery 

-----

10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 
10.00 ug/mL 

0.00 ug/mL 
0.00% 

0.00 ug/mL 
0.00% 

0.00 ug/mL 
0.00% 

0.00 ug/mL 
0.00% 

0.00 
0.00 
0.00 
0.00 

Qvalue 

#) qualifier out of range (m) = manual integration (+) signals summed 

DROTPH05161l.M Thu Jan 10 15:29:00 2013 SLICK2 
SERAS-017 -DTM-011413 _ 3 0825 Page: 1 



Dat 
Data 

en Acq 
mope 
:::0 Samp 
~ Mis 
b ALS 
...II. 

""" 

Quantitation Report 

C:\msdchem\1\DATA\030112\ 
SL02894.D 

2 Mar 20 2 
Syslo 

00:40 

10K CG-117 Reference 
RUL0003 EOS Reference 
10 Sample Multiplier: 1 

(QT Rev· 

0 Quant Time: Mar 05 2:23:25 2012 
~Quant thod C:\MSDCHEM\1\METHODS\DROTPH051611.M 
~Quant DRO/TPH ICAL + Surr. 05/16/11 
I 

~ QLas Thu Mar 01 17:23:08 2012 
...~~.Response via Initial Calibration 
.f::o, 
...II. r.-;-----

{·.:J 
w 

DROTPH l.M Thu Jan 15:29:00 2013 SLICK2 

ed) 

Page: 2 



FireF117.MAC 
File : FIREF117.MAC 
J. Syslo MACRO for reference fingerprint using CG117: 11/22/09 
Hopanes are normalized for easy viewing! 

! Draws chromatogram in window 2 and window 1 . . you have to print "TIC & 
Spectrum" 
! I have a lot of old CG-117's like that - better reference" JS 

NAME FIREF117 
format separated,, ,0 
EIC 4:55,85 
exchange rO,x 
EIC 26:44,191 
exchange rO,y 
draw 2,y 
draw 1,x 
REMOVE FIREF117 
clear 
return 
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File :C:\msdchem\1\DATA\ 03 0112\S L 02894.D 
Syslo Operator 

Acquir e d 
I nstru ment 
Sample Name: 

2 Ma r 2012 00:40 using AcqMethod OILSIMS2.M 

M · · c Info 

Slick2 
10K CG - 117 Reference 
RUL0003 EO S Refe renc e 

Number: 10 

bundance lon 85.00 (84.70 to 85.70): SL02894.0\data.ms 

140000 

130000 

120000 

110000 

100000 
Cg-117 Ref. Oil & Bracket: EOS 

90000 

80000 

70000 

60000 

50000 

40000 

30000 

20000 

10000 

0~~~~~~~~~~~~~~~~-~~~~~~~~~ 
ime-> 5.00 
bundance 

30000 

28000 

26000 

24000 

22000 

20000 

18000 

16000 

14000 

12000 

10000 

8000 

4000l 

2000 

I 0 ~....---.-T 
~ime-> 26.00 27.00 

20.00 25.00 30.00 35.00 40.00 
lon 191 .00 (190.70 to 191.70): SL02894.0\data.ms 

p·,-1-r -r-r ~-,-~.-.,.--,--,-r·r-,.~Tl-rm---r-;rTr --~,......,....,..·T~ 

28.00 29.00 30.00 31 .00 32.00 33.00 34.00 35.00 __ 36~Q_ 37.00 --~?.:.9.9 39.0.Q 40 00 41 .00 4?.,QQ __ 4~ -0Q 
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